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INTRODUCTION 


| This report constitutes Volume II of a larger study on 
Micro-level planning condycted by the Institute of Develop- 
ment Studies for the Ministry of Agriculture, Government of 
India. Volume I reviews the local and intermediate level 
planning proces ‘and programmes in India, The present volume 
deals with the methods and techniques of micro-Level planning 
and the final volume presents a case study of micro-level 
planning in Chitradurga district of Karnataka State within 
the framework of drought prone area programme, 


India has been engaged in micro-level planning at the 
aistrict or lower levels for quite some time. In recent 
years, greater emphasis has come to be laid on grass-root 
approach to planning and a number of area development pro- 
grammes (reviewed in part one) were launched to meet this 
end. Most of these, however, had only a marginal success. 
There appears to be three basic reasons for the poor per- 
formance of these programmes: : 


4) they were poorly formulated; 


2) they were too loosely integrated with 
other programmes; and 


3) ‘they were haphazardly implemented. 


‘An attempt has been made in this volume to explain 
the methods and techniques of plan formulation including 
their integration with other programmes and projects. The 
report consists of eighteen chapters, one Leading to the 
other. Starting with the concepts pertaining to area 
development, it covers problems and methods of selecting 
areas for development, methods of integrating area develop- 
ment plans sectorally and spatially, models of development, 


ii 


general analytical methods useful in planning, 
evolving efficient rural 


The last 


land use 


planning, watershed planning, 
structure and network planning for rural areas. 
four chapters deal with the methods of project formla- 


tion and evaluation. 


The objective of this report is to provide a ready 
reference to administrator planners on how to prepare an 
integrated rural area development plan. The emphasis is, 
however, on methods, for, the lack of knowledge of these 
appears to be the weakest link in the plan formulation pro- 
cess at present. Special care has been taken to present 
even the mathematical methods in the simplest language 
possible. It is hoped that the volume would be of some 


use to area development planners. 


A number of chapters of this volume have been re- 
produced from various sources and some of them have been 
contributed by other scholars closely associated with the 
training programme of the Institute of Development Studies. 
Credit has been given to authors of reproduced or edited 
materials at appropriate places, 
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Chapter I” 


INTRODUCTION TC RURAL DEVELOPMENT” 


This report essentially deals with integrated plann- 
ing of rural areas. In other words, it deals with a very 
well-known, but perhaps not so well understood, question of 
rural development. Before we discuss the various methods 
and techniques of integrated rural area development, it 
would be worth while to make ourselves clear about what 


rural development means. 


In the first place, it should be made clear that 


hapa aanma aa OaOTICT) -445 > lLAxra TAnNn— 
Fhe Same as agricul Fal Ges | Oe PIO 


ment, although the latter is obviously an essential part of 
it. Indeed, experience has shown that an exclusive concern 
with agricultural development from the point of view of 
growth and increased output can run counter to the basic 
objectives of rural development as defined below: there 
are examples to show that when abs olute priority is given 
to the improvement of large-scale farming, and more parti- 
cularly to the production of export crops, there may be a 
deterioration of the conditions of the rural masses and 
certainly a further skewing of inc ome distribution in 
favour of the well-to-do. In short, it is by no means 
certain that a rapid development of the most progressive 
sectors of agriculture will sn fact subsequently penefit 
the rural sector as a whole; we shall revert to this point 


later. 


* This chapter constitutes the edited version of a paper 


on Rural Development: Problems and Strategies by 
Desmond L.W. Anker, published by the International 


Labour Organization, Geneva. 


2 ‘ 
marily 4 matter of welfare >) 
ge ct 


Nor is rural development pri 
arly in the British usa 


There is a tendency, particul | 
the term, to consider rural development as relating 
marily to such activities as community development 

improvement of health and amenities in rural areas. 
these must be important elements in the process, rural 


development is much more than that. 


pri- 
and the 
While 


: . 1 
The essence of the concept is of course a geographica 


one - it is concerned with the problems of rural areas as 
distinguished from those of urban conglomerations, But it 
is also an operational concept rather than 4 theoretical 
one, A working definition therefore might be somewhat as 
follows: "Strategies, policies and programmes for the 
development of rural areas and the promotion of activities | 
carried out in such areas (agriculture, forestry, fishing, 
rural crafts and industries, the building of the social and | 
economic infrastructure) with the ultimate aim of achieving 
a fuller utilisation of available physical and human re- 
sources and thus higher incomes and better living condi- 
tions for the rural population as a whole, particularly the 
rural poor, and effective participation of the latter in 
the development process" ' 


Such a definition, however, should not be construed 
as implying that strategies and programmes for the rural 
sector should be developed in isolation. On the contrary, 
in order to have maximum effect they must be coordinated 
with those relating to urban and industrial development, 
aS will be shown later. Before the rural sector can make 


its proper contribution, however, it often needs priority 
in resource allocation. 
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The fact that rural development is basically a geo- 
graphical concept would not in itself necessarily justify 
separate treatment. What is it that sets the rural sector 
apart? The overriding factor is the nature of farming and 
its close dependence on nature. Agriculture particularly 
is governed by nature, and so also are many other economic 
activities in the rural sector; the level of production» — 
can vary up or down, largely independently of human control, 
The farmer is therefore in an entirely different position 
from that of the manufacturer, who can adjust his output to 
variations in demand and other factors. One can of course 
argue that there are other non-rural activities which also 
depend largely on the weather - ice-cream vendors on the 
one hand and roast chestnut sellers on the other, or winter 
or summer tourist industries. - but these play a much less 
significant role in agriculture than in the economy aS 4 
whole. 7 ee ; 


There are other factors that set rural activities 
apart. More than other production activities, farming is 
‘governed by the law of diminishing returns , ieee increased 
dosesof fertiliser, for example, do not result in propor- 
tionate inc1cas‘ in yield, and after so many. doses, 
yields stop increas ing altogether; the demand for agri- 
cultural produce is limited by the demand inelasticities 
for food; as an individual producer the farmer has little 
control over praces - he typically sells at cost or at the 
‘pest wholesale prices but pays retail prices for farming 
requisites aS consumption goods ; institutional forces, such 
as land tenure, are much more important than in the other 
sectors. In 1ess developed countries many farmers and 
craftsmen are still engaged primarily in subsistence pro- 
duction, which means that production incentives operate 
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effectively. only up to the point where immediate wants can 


be satisfied. ‘Finally, and perhaps most important, rural 


activities, even in more advanced peasant societies, are a 


way of life as well as an occupation. 


A. Problems of the rural sector 


Within the confines of a short article I shall not 
attempt to analyse in any detail the variety of problems 
that face the rural sector im developing countries. The — 


following are among the more significant. : 


1. Low productivity: 


Low productivity is a typical problem in IpUOR E 
and other rural occupations in the developing world. ' Many 
farmers and Seeeiiemcn: are operating at a level of technology 
that has not changed in centuries. As far as farming is 
“concerned, although in most developing countries one finds ~ 


" - 
-®.- 
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examples of highly productive Land farmed efficiently with 
good yields, most of the cultivators - certainly most of 
those who are still in a subsistence economy - farm on 
impoverished soils, which are subject to extreme un- 
certainties of climate, use primitive methods and equipment 
and have limited access to credit in order to obtain better 
inputs. All this leads to extremely low levels of output 
and therefore of income. Similarly the skills of rural 
craftsmen are essentially those handed down from father to 
Son: they use poor materials and rudimentary equipment 
and their products are frequently of poor quality. Incomes 
from farming and other,rural activities are therefore 
barely sufficient - if at all-to cover minimm subsistence 
needs. Many of the rural poor are permanently in debt, 
and’ an unforeseen event such as a crop failure leaves them 
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destitute. The market for the products of domestic indus- 
tries is severely limited by the lack of purchasing power 
in the rural sector, where most of the population lives. 


e. Und ilisation of human resources: 


The concept of underutilisation of human resources 
covers a broad spectrum of problems and may be considered 
from different points of view. In the first place, there 
may be virtual unemployment in agriculture during the lean 
Season or during times when climatic. conditions make farm 
work impossible. Secondly, where the farms are small and 
use primitive methods, as in many of the less developed 
countries, the labour of the cultivator and of his family 
is. not fully uttlised except during certain peak periods + 
eg, the year, and there are few possibilities of other -/ 9) 
employment. Thirdly, and in contrast to thig,. many © “yo 
. farmers or rural craftsmen work very hard and long hours, 


’ 


but because of the poor resource base and the primitive * 


technology employed their output is extremely low and 
there is therefore little material return for their labour. 
Various. attempts have been made in recent years to esti- 
mate the amount of labour Fhet* canbe withdrawn from agri- 
‘culture without negat ively affecting outputssuch estimates, 
which range ‘from less than 10 per cent up to 40 per cent, 


should be taken as representing no more than very rough « 


illustrations of the possible dimensions of the problem. 
Nor should st be forgotten that during the short peak sea- 
sons, and particularly at harvest time, all available 
labour is required and extra hands even have to be brought. 


in. 


3. Defects in the agrarian structure: 
Various defects in the agrarian structure can be © 
jdentified. Above all, there are systems of land tenure 


o - 
* "oie. 
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which either do not encourage progress or which ike a ; 
definite brake on progress. They include, per f : 
the concentration of land ownership in the hands of @ *°”: 
with the consequential monopoly of economic, — and 

. political power. ‘These situations are frequently accom~ 
panied by systems of tenancy and of labour which border 

on serfdom and by a number of economic and social factors, 
‘Such as the caste system in some countries, whiee act as 

a Strait-jacket on social mobility. In these circum- 
stances there is no social mobility. In these circum- 
stances there is no possibility, such as existed in the 
countries that are now industrialised, of climbing up the 
agricultural ‘ladder,. i.e. of starting out as a farm } 
labourer and progressively advancing to the status of tenant 
“and ultimately to that of farm owner. Other defects im the 
agrarian structure include fragmentation of holdings, fre- 
quently due to the rigidity of the laws of inheritance; 
customary tenures to the extent that they interfere with 

. agricultural modernisation programmes; and the lack of an 
adequate institutional structure to cater for the needs of 
farming. This last point will be further discussed below: 


< f 


4, Poor living and working conditions: : 


Rural areas in developing countries: typically lack 
good housing, social services and amenities, Wages in 
agriculture and small rural enterprises are lower than 
those in urban and industrial occupations. There is 
furthermore a considerable dearth of public,services, 
especially roads, water supply, electricity ana sewerage, 
Much of this can be ascribed to the neglect of rural areas 
on the part of government departments, whether it be with 
respect to health and education or even to economic and - 
technical Services, especially for the rural poor, | 


Agri- 
cultural extension services cater mostly for the bi 


geer 
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farms. Extension services for rural crafts and industries 
are virtually non-existent. : 


* * - 
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5. Inap or opriate education: ih be 


This brings me naturally to the wider problent of** 
education and training, about which I shall have more, to 
say ‘below. Until recently Schools in rural areas in many 
developing countries were few and far between. Therefore 
rate of: illiteracy among the old is very high. With ‘the 
rapid expansion of education, the situation is changing © : 


rapidly. While attempts are being made to oui. . ’ 
literacy, the ae of ee ee employment for. oe 


They are not.’ : ‘ae 
rai because ie 99 2 
o3 or because ‘the. jobs to. Ge 


Te is ee ee a _problen! aah 


' “; =i | , a? : “4 
6. Inadequate institutional base: ¢ oh sth 
; Rural people, paxtioutsrly those who are beeen : ie 


2 the development effort. Even co-operatives, whose ori-_ 
grant purpose was to i Wi oth the 1ast of the underprivileged, . 


do not appear siwaye to cater for the rural poor. In . 
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This must surely be regarded as one of the main reasons why 
ne EOE 
1. See Louis Emmerij: "Research priorities of the World 


Employment Programme", in International Habour: sai ew, 
May 1972, p. 415. 


*@ 
ca 


It sa Gmina little wonder that so manny of the * 
rural poor, living in utter poverty and despair, decide to 
try their luck in the city and drift there in increasing 
numbers, vainly hoping to obtain jobs that will enable them 
to make a decent living. This applies particularly to the 
young whose education has given them aspirations which they 
feel they cannot achieve in a rural environment. as it is 
‘now. But since indus trialisation in equited, countries 
has not prgduaed the number of seh? required, too many of 


»~ 
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7. Population growth: | | 


* The problems briefly mentioned above are all bec om- 
‘ing more acute with the rapid growth of population, espe - 
Clally in rural areas. In the past, with high rates of 
infant. mortality, country ‘people. liked: to have many 
children, So as to be sure that Some of them would survive 
to help on the farm Or TO Baa to family earning in some’ 
other way, as well as to take care of their parents in 
their old age. With improved prevent ive medicine, death 
rates among the young (and the old for that matter) have 
dropped, so that more children survive. a 


2. For 4 recent treatment of the problems of urban empl oy-- 
ment sée Paul Balroch: Urban unemployment in develop- 


ing countries. The nature of the yobicu and proposals 
for its solution (Geneva, 1d, T3975 


ee 


* poopie. 4 = 


It is hardly necessary to mention that popula- 


NO ~ 


Recent studies have shown that. 
there .is reason to believe that malnutrition of young 


children may result in brain damage, which is. likely to” 


/ more mouths feed, so that in spite of 


affect their ability as producers in adult life. Rapid par 


population increases also exert further pressure on already 
inadequate social services and facilities of all kinds - © 
schools and health and technical services - so that the 
Quality or quantity of such services is dimingshed: for 


ar + 
example, in some countries that have succeeded in re-~ 
ee 


+ , 5 -has ahar 13+ 2c ¥, 
ducing the proportion of dlliterates, their absolu 


Undoubtedly a tremendous effort is required to + 
obtain acceptance of some form of family planning by rural 


-v : 


_ Py - 
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oF B, Approaches and:strategies F 


(In most of the developing countries the economy is 
a dual one: on the one hand there is a modern sector and . 


on the other there is a traditional or 'informal" one .4 


3. On the concept of the informal sector see TLOs: . 
Employment, incomes and equality. A stratesy or 
increasing productive emplovment in Kenya, Report 
of an inter-agency team financed by the United 
Nations Development Programme and organised..by the 
International Labour Office (Geneva, 1972); pp.5-6. 
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The latter is characterised by ease of entry, reliance on 
indigenous resources, family ownership of enterprises, 
small-scale operation, labour-intensive and adapted 
technology, skills acquired outside the formal school 
system, and unregulated ani competitive markets. In the 
rural sector this division is apparent from the existence 
of plantations and other large-scale commercial farms and 
a few modern rural industries on the one hand and a mass 
of small farmers, landless workers and craftsmen on the 
other, The gap in income ani social conditions between 
the two is already wide, and becoming wider. 


fm view of the above mentioned duality of the eco- 
nomy, policy makers have a number of difficult choices to 
make, ) Should they concentrate limited national resources 
and government assistance on the modern sector, which 
means in fact the formal urban sector and the plantations 
and large and progressive farms, in the expectation of 
promoting a rapid growth of output and of the erges nat ional 
product, and also higher export earnings? Such ai policy 
“is likely to widen the gap between the rich and the poor 
and leave the mass of the rural population untouched .) 
\There is a grave risk, for example, that technological 
changes in agriculture, particularly the processes that 
have become known as..the Green Revolution, will mainly 
benefit the better-off farmers, and that the conditions of 
the masses will become worse.) The premise that the 


——————————————————————— 

4. For an excellent review of the recent thinking on many 
of the topics touched on the following pages see Guy 
Hunter: "The Food Research Institute's 50th Anni- 
versary Conference, Strategies for Agricultural Develop- 
ment in the 1970s: a summary and critique", in Food ~ 
Research Institute Studies in Agricultural Econo ics, 
Trade and Development (Stanford University), Vo1l.411 


No.1, 1973, 


11 


benefits of improvement in the most favoured sectors of the 
ec onomy will ultimately trickle down to the rest is not 
borne out in practice. The <ituation in such countries as 
Mexico, Iran and Pakistan appears to confirm this: very 
rapid strides have b@en made in some sectors, including 
agriculture in irrigated areas, but this has hardly bene- 
fitted the bulk of the rural poor, who continue to suffer 
from unemployment, underemployment and low income. 


(Alternatively, Should the policy be, without putting 
a brake on progressive sectors of the economy, to concen- 
trate on improving the lot. of the rural masses who are 
still largely in the subsistence economy? (This could en-. 
sure fuller utilisation of labour, which is the major re-~. 
source of developing countries, and a better distribution 
of income; and the resulting higher purchasing power of 
the rural masses would create a wider market for consumer 
goods as a basis for the development of domestic industry.) 
jf This policy NE. more difficult one to follow than that 
described in the previ ous paragraph, and it may well take 
longer to produce spectacular results, because of the very | 
numbers involved and because it requires: major institu-— 
tional changes, which are long-term processes. I% would 
seem, however, to be the only satisfactory solution, 
particularly if one bears in mind the cost of inaction so 
aptly described in a recent report.” 


There is a further choice to be made with respect 
to rural development, and this is whether a sectoral or 
an integrated approach is to be adopted. There is much to 
be said in favour of a milti-prongec attack if for no 


other reason than i ies in one field is likely to 


Se) ies o Employment, incomes and equality, Opreite, 
pp. 325-529. | 
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call for things to be done sioewnenerae increase in pro- 


duction requires marketing, which depends on roads, which 
calls for training of necessary workers, and so on.) This 
does not, however, mean that nothing should start yntil all 
With tao farming 


activities are ready to be launched. 
approach 


more and more countries are adopting a "yackage” 
providing all the necessary inputs, both material and in 
the form of assistance, in order to improve production. 
Such programmes should preferably be combined with other 
schemes for the generation of employment and income, such 
as those for the promotion of rural crafts and industries 
and rural works schemes for the unemployed and grossly 
underemployed. The necessary adjustments would need to be 
made in tenure arrangements so that agricultural improve- 
ment schemes indeed become possible, and a wide range of 
social services and amenities provided to make rural life 
more attractive. These various activities will certainly - 
call for a considerable effort in training in various 
fields and at various levels, including the staff who are 
to be responsible for the implementation of the develop- 
ment schemes. Finally, all this needs to be accompanied 
by the promotion of suitable types of organisations of 
rural people, allowing popular participation in both the 
planning and the execution of the development effort. 
Appropriate action will have to be taken at the local level, 
and a considerable degree of co-ordination among the 


government agencies concerned will be necessary. 


In addition to being vlanned within the framework 
of national development policy, such efforts can with 
advantage be part of a regional development plan. The 
region, which should as far as possible have a certain 
geographical and economic unity, should preferably also 
contain an urban centre so that the various development 


to 


Schemes foster the closest possible links between the rural 
and urban economies and particularly a complementarity of 
benefits between the two sectors. (There are likely to be 
advantages in creating a number of poles of growth or focal 
points around which fhe development effort can be built, so 
that there may be balanced growth of the centre and of its 
hinterland.) Consideration can be given to a three-tiered 
structure, with villages, larger rural centres and the 
regional town which is the headquarters of the regional 
development effort. 


Above all - and this appt ied to virtually all of the 
topics examined in this article onore needs to be known 
about how the rural sector functions, what are the con- 
straints and bottle-necks impeding development, what in- 
centives are likely to be of most use and what have been 
the results of development efforts so far, (There is there- 
fore a tremendous need for more and better data. Without 
this, to paraphrase Pyarmham,° there will continue to be a 
huge gap between what we believe the problems to be and 
what we actually know about them, so that mich time and 
money is wasted on preparing plans and implementing pro- 
grammes without a clear idea of what is involved. 
ae Technology: 

( technology in rural occupations needs improvement. 
But this does not mean that the most modern techniques 
are called for or that those which have been developed in 
| the highly industrialised countries are necessarily 
el I a en ewes ee 
6. David Turnham: The employment vroblem in less 


developed countries, a review of evidence, OKCD 
Development asap Studies, Employment Series, No.1 


(Paris 1971), p. 120. 
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suitable in developing countries. ‘What is required is ale 
introduction of technology that is appropriate to sala 
cular conditions of the country aenoetnsauly An example 1° 
the various types of farm implements that have peen developed 
in Japan to suit the generally small size of holdings a6 
well as the farming systems and soils and topography in that 
country. Inappropriate farm mechanisation is a good example 
of the errors that may be committed in introducing foreign 
‘technologies. Much has been written about the wastage of 
resources associated with large-scale mechanised agri- 
cultural schemes in Africa - wastage not only because the 
equipment was not suitable and soon were out, but also be- 
cause tractor cultivation did severe damage to the soil. 
Those who travel in rural areas in developing countries are 
horrified at the amount of heavy equipment standing idle 
because of inability to effect repairs, lack of spare parts, 
etc. While there is a natural desire in all parts of the 
world to reduce the drudgery and the strenuousness of farm 
work, it is usually petter to move into an intermediate 
stage of development - such as the use of animal—drawn 
equipment - than to pass directly from the hoe to the 


tractor. 


( Mlechanisat ion does not of course involve only 
tractorisation. Especially in the more arid parts of the 
world there is a dire need for improved mechanical means 
of bringing water to the fields; this widens the choice 
of crops that can be grown, brings about increased yields 
and makes possible double cropping and other forms of more 
labour-intensive cultivation.\ Moreover, the Green 


a ee SS cen 


7. For a fuller development of this idea see Keith 
Marsden: "Progressive technologies for developing 
countries", in International Labour Review, May 1970; 
also B. Ovens and R. Shaw: Development reconsidered 

Lexington, Massachusetts), D.C. Heath & Co., 1972. 
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Revolution and the various | package programmes of agricultural 
inputs to which, reference, has been made already are examples 
of improved technology which can be expected to change the 
whole face of farming in the years to come and which are 
_applicable to small farms. The paint is to ensure that the 
(new methods are made accessible to the mass of farmers and 
not only to the more progressive elements.) Also, improve- 
ments need to be fully suited to the particular conditions 
of a given country, or of a given locality within a country. 
This calls for a considerably greater research effort, 
which, if it is to have the fullest effect, must place much 
more emphasis than at present on domestic food crops and 

on livestock and pasture improvement, instead of con- 
centrating on export crops. 


(mere is Similarly considerable scope for better 
technologies for handicrafts and small-scale industries.) 
( Equipment, raw materials, design and quality control-all 
need improvement )if these activities are to remain viable 
in the face of competition from manufacturers operating on 
a larger scale. (In this connection, but also from the 
point of view of making rural life more attractive, much 
benefit can be obtained through rural electrification 
programmes and better systems of providing water in rural 
areas. 


The adoption of cr tistante fate is strongly 
influenced by fiscal and related government policies. lee 
advanced equipment is allowed to be imported on favourable 
terms and if factor prices are manipulated in such a way 
as to favour capital-intensive technologies, the latter 
are likely to establish themselves irrespective of their 


social costs. 
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‘we, Education and training: 


The developing countries have in recent years made 


tremendous strides in-extending primary and secondary edu- 


So much so that one,of the most a@ifficult problems 


cation 
yed school 


facing a number of countries is that of unemplo 
leavers. Among the reasons that have given rise to this 
problem is undoubtedly the unsuitability, one might even say 
the irrelevance, of the type of education given. fre- 
quently the educational system and the curriculum have been 
transferred without significant modifications from Western 
to developing countries. Certainly they have generally not 
served to prepare young people for taking up a job other 
than a white-collar one, and there are simply not enough 

of these to go round. (tn rural areas the instruction 

given is typically alien to the environment, and as such 
does not prepare young people for working in the rural 
sector; ) \on the contrary, it leads these youngsters to 
ignore farming as an occupation, and to look for jobs 
elsewhere. : 


Much the same must be said about vocational training 
hehe 20%: eae 

in a number of countries. H re again training courses for 
skilled workers and examinations leading to diplomas are 
based on Western (especially European) modeis and may bear 
no relationship to the jobs the trainees will have to do 
once they start work. International organisations have 
not been free from mistakes in the vocational training espe- 
G@latby.;in-rural areas: *The.ecnipment proyided.was far.too 
advanced ani was ill-adapted to the simple needs of the- 
trainees and their future sob openings. 


These same criticisms may also be levelled against 
Some forms of farmer training being introduced into develop- 
ing countries. Too often an agricultural extension scheme 
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is a replica of a Western model and has not been adequately 
modified to suit entirely different conditions. In North, 
America and Europe an extension system is conceived as an 
instrument to guide highly educated farmers and keep them 
in touch with improvéments in agricultural science and re- 
lated matter, whereas in the developing world the extension 
agent usually has to work with illiterate persons, More - 
over, few governments have the resources to maintain an 
adequate service, and in all too many instances work is too 
thinly spread, with one agent trying to cover several 
thousand farmers. For these and other reasons the service, 
more often than not,reaches only the more progressive 
farmers and leaves the masses untouched. Moreover, exten- 
Sion activities are apt to be teo limited in scope, with . 
insufficient attention being given to economic or social 
matters, Finally, a good many local extension agents have 
the wrong attitude to their job: they consider themselves 
Superior and are afraid to get their hands: dirty; . they 
visit a farmer wearing a white shirt and tie, and do not 
Speak his language, both in the literal sense as far as 

the dialect is concerned, and in the other sense of not 
being sufficiently practical. ‘The better agents soon get 
disenchanted with work in the field and the poor condi- 


tions of employment and seek transfers to the capital. 


There are of course brighter sides to the picture: 
there are examples of agricultural extension services do- 
ing excellent work and the same applies to certain super- 
vised credit schemes combining the granting of loans with 
technical agricultural and management guidance. A number 
of countries, especially those in East Africa, have also. 
set up farmer training institutes where good baSic agri- 
cultural training is given. Other countries are training 
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"Pilot" farmers who serve in their communities as a means 
of diffusing the improved practices which they have learnt 
and at the same time act as the point of contact between 
the community and the agricultural extension and other 
technical services. 


( certainty any rural development programme must in- 
clude a well-conceived amd adapted system of training, in- 
cluding much-improved systems of communication and dissemi- 
nation, both for the producer and for the various grades 


of technical and administrative staff required for develop- 
ment work in rural areas, 


Oy 


“rs. Employment: 


aah eae formulating an employment 
nls e ee sector in developing countries is 
e lack of even the most fundamental data. It- is there 
cer very important to make every effort too ‘eo 
information aS possible on the nature of the 
Sree son, the patterns of Veeous utilisation 
in its seasonal aspects) 
income, and so on.) 


btain as much 
employment 


: ) (particularly 
» \attitudes towards employment and 


Y, Tor example, are meaningful only within 


fairly 
narrow limi 
limits, In many rural fconomies there is no 


So. A thorough Study of tr 
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clear distinction between work and what an outsider might 
interpret as leisure activities, but which are in fact 
essential parts of rural life. Moreover, there are stili 
a lot of happy people in the world who are satisfied with 
minimum requirements, and who are not inclined to work 
harder or longer than is necessary to obtain them. Also 
there are a number of Situations in which nutritional 
deficiency and poor health act as severe impediments to 
what a westerner would consider as a full day's or a full 
week's work, The whole fabric of economic and social rela- 
tionships in the "informal" sector in developing countries, 
with the predominance of family labour and small under- 
takings, is one to which Western concepts of employment 
are largely irrelevant. A recent article has even ques- 
tioned whether economic theory as applied to agriculture 
in developing countries should not recognise that labour 

is not a variable factor in production but rather a fixed 
one, and that farmers adjust their use of land and of 
equipment in accordance with the amount of labour they 


have avaliable: ©? 


be areas of high population pressure, rural develop- 
ment policy must of necessity encourage the application of 
labour-intensive methods.) In farming, this would be con- 
sistent with emphasis on’ improving the performance of 
Small farms, since most farm management research shows 

that output per unit of land is higher on small farms, 
though not on tiny ones. (The introduction of high yield- 
ing varieties of crops may very well lead to a more in- 


tensive use of labour because many of the practices that 
ea ae ne ee 


10. K.C, Abercrombie: "Rural employment, a primary 
objective", in Ceres (Rome, FAO), January-February 


FIT. 
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are required for the successful cultivation of these varie- 
ties - such as the heavier application of fertiliser and 
of water - are labour = intersive,) especially if double 
cropping becomes possible. On the other hand, the Green 
Revolution may also involve a shift from highly labour- 
intensive crops such as cotton to less labour-intensive 
ones such as wheat.!' And it has to be remembered that 
there are constraints on the use of labour-intensive 
techniques - the availability of water, the adjustment of 


primitive farming methods, etc. 


(Labour-intens ive methods are particularly suitable 
. for small-scale industries in rural areas) aS well as for 
handicrafts by definition. (Rural people, including family 
workers, engage ina great variety of occupations in order 
to meet the needs of the community for consumer goods and 
services) This is the "informal" sector par excellence, 
But this does not mean at all that. such occupations need 
to remain at a low Level OF efficiency: especially in 
countries at an early stage of industrialisation,. the 
Strengthening and expansion of small economic units con- 
Stitute the most suitable Stratesy. If such units are to 
do a better job they need better equipment and raw materials 


and improvements in design, marketing facilities, and so 

nnn 

Ths For a comprehensive review of the e€conomic implica- 
tions of the Green Revolution see Keith Griffin: The 
Green Revolution: an economic analysis (Geneva, United 
fom cae Research Institute for Social Development 
Rs *asaias );. gee also 4ubeida Manzoor Ahmad: 

M cial and vconomic implications of the Green 

Evolution in Asia in International Labour Review, 


5 
January 1972; and J.N. Sinha: "Agrarian reforms and 
pulated agrarian economies: 


employment in densely p 
a dissenting view", Ibid., November 1973, 
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forth. Moreover, these industries require enc ouragement 
in the form of credit and extension services and other 


technical assistance. 


The extent bo mwHLell handicraft and small industries 
will be able to survive and provide increased employment 
depends on government policy with respect to industrialisa- 
tion. If it is deemed desirable to maintain small enter- 
prises, then fiscal and price policy must seek to confine 
capital-intensive technology to cases where it is more 
efficient in real terms than labour-intensive technology 
would be. .It is of course true that as the rural sector 
becomes more fully integrated into the market economy there 
will be more specialisation of labour and a greater con- 
centration of non-farm production in larger units. The 
latter can, however, be located in rural areas, or modern 
industries can subcontract the manufacture of components 
to small workshops or even to households in rural areas, as 
they have done in Japan. 


/ 


(Any rural development programme will usually include 
a rural works component.) Some of these works, such as the 
pbuilding of community facilities, have only temporary 
employment implications. Others may have significant per- 
manent indirect effects, as in the case of the construc— 
tion of irrigetion works that will subsequently make 3 
possible more ~abour-intensive farming or road building 
thet acts as ¢ production incentive by-making marketing 
eesier. Lack of management skill and organisation appears 
+o be the main factor preventing rural works programmes 


“rom bearing fruit. 


0 6 EE ae aie 
42, Cf. Dudley Jackson and H.A, Turner: "How to provide 


more employment in a labour-surplus economy", in 
International Labour Review, April’ 1973. 
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The application of labour-intensive policies in the 
rural sector is limited by a variety of institutional 
factors, namely, land tenure, credit and marketing and tue 
domination of the big landowners - questions to which we 


Will now turn. 


2 Agrarian reforms: 


Of all the issues related to rural development, 
agrarian reform has probably been the most discussed, fre- 
quently with more feeling than sense, It is now almost 25 
years since it became a topic for internetional discussion 
in the Economic and Social Council and the General Assembly 
of the United Nations as well as at conferences of the Food 
and Agriculture Organisation (FAO) and the ILO, During 
that time a certain amount of progress has been achieved: 

a great deal of legislation has been enacted and is a small 
number of countries effective agrarian reforms have been 
implemented. But a great deal more needs to be done, as 

waS Shown clearly in the report of the FAO special committee 
which completed its work reg ess ele es We need to get away 
from the mySticism and from talk and debate ana get down 

to action, 


There is now very general acceptance of the basic 


premises of agrarian reform: in particular that modern 
13. FAO: a ort of the Special Committee on Aor rian 
se form (Rome 1971) For fuptner reading see 


Parian reform and employment (Geneva 1971): 


we? 


concepts of social justice cannot permit situations in which 
a small landed elite controls the lives and souls of the 
masses of the rural poor, an’ that abuses connected with 
the concentration of land ownership and the monopoly of 
economic, social and political power that goes with it must 
be removed. In courttries where such situations still exist 
there is very little point in talking about rural develop- 
ment in the sense used in this article. Partial remedies 
are no good; an effective agrarian reform mast attack the 
basic problems at the roots. But this does not mean that 

a reform must be carried out once and for all: agrarian 
structures are extremely complex, and it is necessary to 
keep the situation under constant review and make such 
modifications and improvements to the reform programmes as 
are called for as conditions change. Experience has also 
shown that it is most unlikely that a successful reform 
can be implemented without the active participation of the 
rural population in both the formulation and the. imple- 
mentation of the reform measures. 


There has been some criticism of the tendency to 
define agrarian reform in such a broad manner as to include 
a large number of subsidiary issues which some people feel 
detract from its essentials. An irrigation scheme, how- 
ever beneficial, is not agrarian reform. The core of an 
agrarian reform programme must obviously be adjustments 
in the structure of land temre, but this does not at all 
mean that land redistribution by stself is enough: on the 
contrary, once the land has been redistributed in accord- 
ance with the particular policy adopted by the government 
a major task still remains; this consists of making 
available to the beneficiaries a wide range of services 


and institutions, accompanied by comprehensive training 
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programmes , such as to permit them to become efficient 


operators of viable holdings. 


The type of land tenure to be introduced following 
the reform is a matter for each government to decide upon; 
and certainly there can be no universal model. While many 
governments favour individual holdings under private owner- 
ship, others have adopted various forms of group or collective 
tenure, including the producers’ co-operatives in socialist 
economies. Sound: arguments can also be made out for state 
ownership of land with long-term leases to individuals, 
co-operatives or even corporat ions ; such a system helps 
to ensure that land is used in the public interest. \Co- 
operative farm production is an attractive idea to many 
It should be recognised, however, that in the developing 
world aS a whole co-operatives have not always performed 
too well (as we shall see below) and problems arise in con~ 
nection with such comparatively simple forms of joint 
activity as servicing, marketing and credit. Co-operative 
production is a much more complicated affair, and it would 
appear to be hazardous to introduce this without first 


having established a solid co-operative tradition. 


Many people confuse agrarian reform with land 
settlement. It is true that the international definition 
of agrarian reform includes 1and settlement as one of the 
possible measures, and certainly 4+ has its place in agri- 
cultural development, especially sn those fortunate 
countries, such as many in Africa and Latin America, (where 
there are still large areas of land available for develop- 
ment; )but in countries where the agrarian structure has 
serious defects, especially excessive concentration of 
ownership, \the promotion of land settlement will do little 
to correct these basic defects and therefore to free the 
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mass of rural workers from the severe constraints on their 
liberty and opportunities for progress which these agrarian 
structures imply.) 


(The ultimate objective of agrarian reform is to pro- 
mote access to the land by the cultivator or the worker.) 
Some reforms, such as?those in Eastern Europe, have pro- 
vided for the immediate abolition of all forms of indirect 
cultivation, such as tenancy and share-cropping; others 
aim at an improvement in the conditions of tenants and 
Share-croppers until such time as a complete land redis- 
tribution plan can be implemented. It is important to re- 
call that tenancy is not necessarily a bad thing in itself. 
Some of the most highly developed agricultural regions of 
the world, e.g. much of Western Europe and the Middle West 
of the United States, contain high proportions of culti- 
vators who do not own their own land but rent it. In those 
countries, over the years, systems of tenancy have evolved 
that give the cultivator a high degree of security while 
at the same time letting him use his capitel to improve 
equipment and other non-permanent assets, the latter be- 
ing provided by the landowner. But there is Little 17 
common between tenants in such circumstances and those in 
Asia, North Africa, the Middle East and Latin America who 
“Te in conditions bordering on serfdom. For these sthe 
ultimate solution must undoubtedly lie in the abolition of 
tenancy and share-cropping arrangements and, where this 
is not immediately feasible, stringent measures to improve 
the arrangements and make sure that the relevant legisla- 
tion is effectively implemented. For that purpose it 
will undoubtedly be necessary to establish effective 
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1 
organisations among tenants. 


(in countries where there is very high pressure of 


population on the land,it will be difficult to reconcile the 
ployment in 


objectives of agrarian reform with those of em 
the broad sense of the term. In a country like India, there 


simply not enough land, at yeast under the present farming 


systems and methods, to give every rural worker a viable 
holding. It is true that the wider avplication of new 
technologies, characteristic of the Green Revolution,holds 
out the promise of making small farm «nits more efficient, 
especially in areas where there is an adequate water supply. 
Even so, from the economic point of view, it is important 
that small farms should produce a marketable surplus in | 
addition to ensuring more adequate consumption for the farm 
family. (Agrarian policies should therefore aim at creat- 
ing farm units of sufficient size to achieve this; those 
who cannot benefit from access to land will have to be 

found employment under rural works schemes and other non- 
farm activities. In parts of Latin America, where there 

4s more land available per head and where existing holdings. 
especially the large ones, are operated inefficiently, 

there is considerable scope for devising agrarian reforms 

in sees a way as to meet employment objectives at the same 
time. 


44, See ILO: Improvement of conditions of Life and work 
of tenants, share-croppers and similar categories of 
ricultural workers, Report VII\1), International 
Labour Conference, 51st Session, Geneva, 1967; also 
the Tenants and Share-croppers Recommendation (No.132) 


sors by the International Labour Conference in 


15. See Marvin J. Sternberg: "Agrarian reform and employ- 
ment with special reference to Latin America", in 
idem: Agrarian reform and employment; on.cit. 


is 
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Yo. Co-operatives and other rural organisations: 


(co-operation is another subject about which there is 
much talk. Too often, co-operatives are regarded as a 
panacea in the sphere of development, particularly rural 
development.j The evidence appears to show that this is 
too optimistic a view. Purists among supporters of the co- 
operative movement spend a great deal of time arguing 
whether a particular form of organisation should be called 
a co-operative or not, using as a basis the extent to which 
the famous Rochdale principles are applied. These princi- 
ples have great relevance to strategies to help the rural 
poor one man one vote, refunds in proportion to transac- 
tions, open membership but there may well be other forms 
of group action that can promote development. 


It is hardly necessary to recail the very signi- 
ficant role that has been played by co-operatives in | 
Europe and North America. It is largely through co-opera- 
tive action that very substantial benefits have been 
obtained by rural people, and (the co-operative movement has 
led the way in introducing a wide variety of technical, 
economic and social improvements in these countries} There 
are also significant accomplishments in the less developed 
countries, |° but in recent years particulariy,there has 
been increased concern at the apparent inability of co- 
operatives to do all that is expected of vhem. ) 


—- 


16. See ILC: The role of co-operative in the economic and 
Social development of develoning countries, Report 
VII(1), International Labour Conference, 49th Session, 
Geneva, 1965. 

147. See for example the studies prepared by the United 
Nations Research Institute for Social Development in | 
its series on “Rural institutions and planned change , 
published in Geneva, 1971-75. 
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Part of the reason is undoubtedly the fact that the 
models of co-operation introduced have too closely followed . 
Western models which grew out of entirely different circum 
stances and conditions. On the other hand, people who 
argue that (co-operatives in developing countries must 
emerge from or be based on indigenous and traditional 
groupings perhaps go to the other extreme) although it has 
been shown that some traditional structures may in fact 
jend themselves to the needs of modernisation, there are 
others which By their very nature prevent progress. (One 
of the main criticisms of co-operatives is that in certain 
countries they have not catered for the needs of the little 
se estat this was of course the fundamental objective 
of the societies which emerged in Europe during the nine- 
teenth century. {In India, only a very. small proportion of 
total agricultural credit is handled by co-operatives.) and 
of this small amount only 15 per cent goes to farmers ; 
having 5 acres or veds. 18 In several African countries, 
however, co-operatives are providing small producers with 


highly significant marketing and credit services. 


In many developing countries the co-operative move- 
ment had, in its formative stages, to rely on support, 
financial and other, from the government. The assumption 
was that in due, course this support would become unneces— 
sary: this has sometimes happened but other movements 
have not yet developed sufficient strength to stand on 
their own feet. | (As 


18. Government of India, Planni issi tu 
| rer , ning Commission: Stud of 
utilisation of co-operative loans (New Delhi, 1965), 
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(tn order to improve the performance of co-operatives, 
a major effort is required in the field of co-operative 
education and training, for ctaff and officers of societies 
and also for the general membership. } Along with this the 
movement must improve its management so that societies be- 
come more efficient and competitive with middlemen who 
take advantage of their monopolistic poSition. It is, how- 
ever, an over-Simplification to criticise all middlemen as 
parasites. Some of them do perform useful functions which 
nobody else is taking care of; am, considering the risks 
and high cost of these functions, their charges may not 


always be unreasonable. 


| The support py the State to which reference has been 
. made ,is closely related to two other features, Deak i 
membership in co-operatives and active intervention in 
their activities, both of which are contrary to the 
established principles of co-operation. These features are 
to be found in certain agrarian reform schemes, for example, 
where the beneficiaries are required to:join a co-operative 
which is managed by an appointee of a government department. 
The justification for this is that people need to get used 
to the idea of co-operatives, and that to begin with the 
‘societies and financial help and guidance, which implies 
also some control, even though the ultimate aim is to have 
voluntary membership and an jndependent movement. It re- 


mains to be seen whether in fact such an evolution will 


take place. 


One of the most striking gaps in the developing 
world is the small number of representative organisations 
of rural workers, be they trade unions or peasant organisa- 
tions. Buropean experience has been that such organisations 
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velopment especially 
employment strategy 

found it extremely — 


have a vital role to play in rural de 
the rural poor. 9 me comprehensive 
missions carried out by the 1L0 have 
difficult to obtain the views of the rural masses in 
analysing employment problens in the countries visited, 
simply because there were so few representative organisa- 
tions with whose leaders they could talk.. The organisa- 
tion of rural workers has run into considerable diffi- 
culties in the developing world; not only has the right 
to organise been questioned but even when it is legal, 
there has been strong opposition, in many cases accompanied 
by violence on poth sides. A %1ég effort is needed to 
devise suitable forms of organisation for rural workers; 
this is an effort in which urban trade unions, the inter- 
national trade union movement as well as other voluntary 


bodies have an important role to play. 


ot Rural incomes and amenities: 


( The ultimate objective of a rural development 
strategy 4s of course to increase the incomes of the rural 
population and improve the way they live and work: The 
measures referred to in preceding sections should in one 
way or another ootribute to this purpose. 1% needs to 
be recalled in this connection nat in most developing 
countries the gap between rural and urban incomes is widen- 
ing and that the bulk of the poor are to ve found in rural 
areas. Higher incomes are therefore a matter of priority 


sn terms of social justices; but they are also essential 


ces entities I 


a ae 


19. Fora comprehensive study in this field see ILO: 
Agricultural organisations end economic _and social 
development in rural areas, by Xaviar Flores, 

— and Reports, New Series, No. 77 (Geneva, 
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for economic development, which stands little chance of 


Succeeding unless the purchasing power of the rural majority 
of the population is raised, 


The question of farm incomes is an extremely con- 
plicated one, and has many facets, ranging all the way from 
the elaboration of suitable price policies, to ‘mers! 
of reducing the:-spread between the prices: patdoby «215 sg 
the consumer and those paid to the producer. Two points 
need to be raised in comnection with income security for the 
less advantaged farmers. The first is the granting of some 
degree of protection against loss of income due to natural 
hazards such as drought, floods, frost, crop diseases and 
pests, which can result in a complete loss ‘of livelihood 
for the small farmer. A number of schemes, including crop 
insurance schemes, have been developed to grant some com- 
pensation for such losses. These schemes are still largely 
at the experimental stage and are by no means adequate. 

It may also be necessary as a corollary to the introduction 
of improved farming techniques to give the small farmer 
Some protection against the risks of innovation. One of 
the reasons why the small. farmer hesitates to introduce 

new practices is the fear that his yields will not come up 
to expectations and that his indome will therefore drop. 

It should not be too difficult to devise schemes which 
would guarantee the farmer an income based on past yields. 


The question of maintaining an adequate wage struc- 
‘ture in farming in developing countries is a particularly 
thorny one. Although minimum wage regulation is being 
Slowly applied to agriculture, there are a number of 
difficulties. Apart from large plantations and other com- 
mercial undertakings, most of the farms employing wage 


labour are small and the farmers' capacity to pay is rather 


bY 


he agricultural wage labour 


limited. In addition, much of t 


force is seasonal and casual, and farms are scattered and 


workers each - all of which makes 


engage only one or two 
The 


the application of legislation extremely difficult. 


ecentuated in areas of heavy population pressure; 


problem is a 
eo) (1s 


e this leads to an increase in landlessness and inc 


sinc 
The same situa- 


petition for whatever jobs may be available. 
in the case of other small 


tion prevails, by and large, 
The spread of new technologies 


enterprises in rural areas. 
and particularly package programmes of inputs associated 
with high-yielding seed varieties may offer some prospects 
of higher wages because of their greater labour intensity 
and the resulting greater demand for wage labour, but so 
far the evidence is not conclusive, although it is obvious 
that as farming and other rural occupations use more 
advanced technologies, the demand increases for workers 
with certain specialised skills (e.g. tractor drivers) who 


can command higher wages. 


The incomes of tenants and share-croppers, who con 
stitute a very large proportion of the labour force in many 
developing countries, depend on the way in which the pro- 
ceeds of total farm income are distributed between the 
landowner and the tenant or share-cropper. Tenancy re- 
forms, to which reference has already been made, are partly 
designed to lead to a more equitable distribution. Here 
again, there are difficulties of application, particularly 
where there is such a hunger for land that tenants outbid 
each other irrespective of legislative provisions. Also, 
and again in connection with the Green Revolution, there 
are some indications that large landowners are turning 
towards direct cultivation (using mechanised nabisaat tare 
evicting their tenants. Tenancy regulation within a ) 
framework of agrarian reform iS a continuing need, not 
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only to maintain the tenants’ incomes but also as a means 
of providing more incentive, through greater security of 
tenure, for agricultural improvements. The enforcement of 
tenancy legislation will be facilitated to the extent that 
peasants establish suitable organisations to protect their 
interests and through which they can participate in imple-. 
mentation. 


(the Lack of social and welfare services and amenities 
in rural areas, not only in developing countries but in the 
world at large, is well known. (The situation is parti- 
cularly serious in developing countries) however, where the 
resource level is very low to start with and a more -than 
proportionate share is allocated to urban areas. Much 
greater efforts need to be made to prevail on central 
government departments to Show more concern for the rural 
sector and to make a larger provision in their budgets for 
this purpose. A strengthening of local government machinery 
is also required. Moreover, it is not enough to merely 


provide facilities and amenities; it is also necessary %o 


prOur 


In some countries university graduates in such fields as 
medicine are required to serve in a rural community for a 


certain period before embarking on their careers. 


20. The Kenya employment mission recommended that "at the 
end of the upper secondary education all: pupils 
should serve the community in their home area for a 
minimum period of one year as an integral part of 
their educational career". in such fields as rural 
works, statistical surveys, health and education. 
ILO: Employment, incomes and equality, op.cit., 

PDP. 247-8. 
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untry people have access 
social services. 


One means of ensuring that co 
to a wide range of technical, economic and 
is to establish strategically located centres in which whe 


various services would be made available. 
ceive of a rural development centre, possibly in 4 market 
town, where. the farmer would find the local official of the 
al department, the extension agent, the credit 


One can con-= 


agricultur 
institution and the co-operative as well as the doctor, the 
social worker and So on. This would also be the place where 
the secondary school, the experimental or demonstration 
farm, the agricultural machinery repair and service station 
and so forth, are located. Such an arrangement would not 
only make life easier for country people but could lead to 
the establishment of a community with the necessary ameni-~ 
ties which would act as incentives for government offi- 


cials and others to work in the country. 


Great hopes were placed in community development in 
the 1950s and early 1960s; much was. accomplished at the. 
local level in getting the people more ineoleee, in under-. 
taking village improvements, in.developing a grass-roots 
approach. . But there has been some disenchantment in re- 
cent years: efforts were too localised; they concentret°" 
too much on welfare and too little on economic activities, 
even so hardly touching the most underprivileged groups ; 
there were difficulties of co-ordination between new 
government agencies and well-established technical 
services. However, the interest which community develop- 
ment activities aroused certainly helped to draw attention = 
to the many grave problems with which rural areas in | 


developing countries are confronted. 


35 


C. Conclusions 


It is evident from whet has been said above that 
rural development is-an extremely complex matter. To 
accomplish everything that has been mentioned in the 
earlier sections represents an ideal that will probably not 
be attained soon, if 9t all. | 


An endeavour has been made to show the inter-rela- 
tionship between the various components of a rural develop- 
ment programme and to demonstrate that an integrated 
approach is therefore necessary not only within the rural 
sector itself but also in order to take account of the 
close interdependence between agriculture and non-farm 
activities in rural areas and between the rural and the 


urban or industrial sectors. 


It seems to be clear that in the developed countries 
marginal small farmers - and probably peasants,are likely 
to disappear fron the scene before too long because there 
is no place for them in an increasingly industrialised 
society with a rapidly decreasing agricultural labour 
force and a need to ensure agricultural production through 
fairly large and heavily mechanised units. This dis- 

. appearance will increasingly raise serious problems of 

- maintaining adequate services in rural areas for a dwindling 
population. In the less developed countries, this stage 

of development is not likely to be reached for some time: 
there the essential need is to develop a progressive rural 
sector offering a variety of employment and producing more 
efficiently, so that incomes can be increased and a wider 
and more complete range of amenities supported. In such 
rural economies the level of technology, the institutional 
pase and the educational process must be adjusted to local 
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needs of tne rural 
128 of the 

that sutfi- 


conditions - more specifically to the 


poor. It is through an increase in the incom 


latter, who make up the bulk of the population, 


cient purchasing power will be ereated to enable domestic 
ce between 


industry to expand and to lead to a petter balan 
the rural and urban sectors and between the traditional 
and the modern. Such a development will pave the way for 
a higher degree of jindustrialisation, which is the uLti-~ 
mate objective for most countries, and it is at that stage 
that it will be possible for "peasants" to become real 


"rarmers", as Weitz has stated. 


‘\ 
5 


But how is this to pe achieved? There is the 
approach of the technocrats on the one hand and of the re- 
formers on the other. 2 me technocrats give priority to 
growth through an increase jn production by the more pro- 
gressive elements; the reformers place the emphasis on 
creating an appropriate social climate which will enable 
the masses of rural workers to benefit from improved 
techniques. The answer probably lies in a good mixture 


of both approaches. 


24, Raanan Weitz: From peasant to farmer: a revolutionary 
strategy for development (New York, Columbia Univer- 
sity Press, 1971). By this he means that subsistence 

farmers will become fully market-oriented and will 
develop appropriate systems first of mixed farming 
and then of specialised agriculture, as has happened 
in highly developed agriculture in many of the in- 
dustrialised countries. 


02, E, Feder: The rape of the peasantry (New York, Anchor 
Books, Doubleday and Co., 1971). 


Chapter II 
ON THE CONCEPT OF INTRGRATED RURAL AREA DEVELOPMENT 


"Integrated area development" is repeatedly referred 
to. by planners, administrators and men in public life. Not 
all of them, however,*fully appreciate the meaning ani 
implications of it. This chapter explains the concept of 
integrated area development. | 


A. Concept of area: 


- What is an area” The question appears to be naive, 
for everyone believes he knows what an area is. According 
to Oxford dictionary, it means ‘extent of surface cover’, 
region, tract, etc. So simple indeed appears to be the 
problem. Yet, despite several decades of efforts by 
planners, they have failed to arrive at a definition of 

‘planning area! ‘acceptable to all. 3 


‘Area’ is undoubtedly a geographical monet oe 
signifies an extent of space. It is measurable and de- 
finable. Its limits are determined by the attributes which 
go into its formation. These attributes may be natural or 


human. 


Geographers have done considerable work on the:~ 
scientific. theory of areal classification. This work 
usually appears under the heading regionalization or re- 
gional typology. Those of us interested in knowing more 2: 
about typology of areas should consult literature pertain- 
ing to regions. The typology suggested by Brian Berry, an 
} American geographer, is given in fig. 2.1 with Ss ome 
modifications to suit Indian conditions. 
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The scheme presented above tells us that regions can 
be arranged in a hierarchical order. The largest region in 
a country is the country itself. It can be divided into 
several macro-regions, which can in turn be divided into 
meso-regions., The meso-regions also can be divided into 
micro-regions, which in turn can be divided into places. 
Starting from the bottom, places with certain common attri. 
butes can be grouped together to form a micro-region; the 
micro-regions to form a mes o-region,s: and the meso-regions 


to form a macro-region. 


It is clear from the above table that different 
attributes would give different regional schemes for the 
Simple reason that these attributes are not equally or 
evenly distributed over the space, We would discuss this 


question of regionalization further in a later chapter. 


im India, a planning area is fees Re 
with a micro-region. It is an aggregate of ‘places’, with 
common attribute(s). For example, a taluk/tehsil is taken 
as a wnit for rural area development, because of its 
administrative unity. The attribute to identify the area 
is administration. Administrative convenience is often the 


major consideration. 
Thus the areas for planning can be of two types: 


i) Based on scientific regionalization; and 


ii) Based on administrative convenience. 


Both the types have their merits and demerits. We 
can incorporate the good points of both while selecting an 
area for planning. We would discuss this in the next 
chapter. Here suffice it to Say that a district or taluk 
or a community development block is as good a planning area 
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C, Concept of rural: 


The term 'rural' 1s petter understood when juxtaposed 


to 'urban'. Rural is essentially an area with dispersed 


d py agricultural activities. As 


settlements surrounde 
ked with agglomeration of 


against this, urban is an area mar 
-agricultural activities. This, however, does 
or 


people and non 
not mean that in a rural area, there are no urban places, 


jn an urban area, there are no villages. In petween the 
pure villages and pure cities, there are 'rural towns ' and 


‘urban villages’. 


Ys 


The urban and rural areas of a country cannot exist 
independent of each other. They are interlinked socially, 
economically and otherwise. A erty cannot grow without the 
support of its rural hinterland. On the other hand, cities 
act as focal points for the management of vast areas of 
dispersed rural settlements. . They are also centres of 


change at least in some respects. 


One should also not forget the fact that rural and 
urban areas are closely linked with each other economically . 
Many rural products find market in urban centres, and the 
vice versa is also true. If the terms of trade, because of 


price mechanism or policy are in favour of the urban areas, 
as is the case presently, rural areas become areas, of ex- 
ploitation. Unless we prepare plans which take care of 

the rural and urban areas and their problems in an in- 
tegrated fashion, the dualistic nature of development woul. 
continue. | 


This means that when we plan for rural areas, we 
should not neglect the urban centres within such areas or 
outside, having influence on them. 
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D. Concept of integration: 


We often talk of integrated planning and development, 
but more, often than not, we are not sure of its implica- 
tions and substantive meaning. As we saw earlier, develop- 
ment is a multi-dimensional phenomenon, Every aspect of 
life and human activity has to change in the development 
process, This means that if we attempt a change only one 
or a selected few activities, our progress would be slow. 

‘This would happen because the staticness of other acti- 
vities would render the progress of selected activities 
tardy and slow. | 


Each activity has its forward and backward linkages. 

-Tts development depends quite substantially on the develop- 
ment of other linked activities. That is the reason why 

it is often said that "an area is poor because it is poor". 
It we want to improve the income levels of the people of 

an area, we must increase their product ive capacity. To 
increase productivity, we must educate and train them: 
which in turn means that we should have educators and 
trainers, and training facilities, which also means that 

we should have facilities to train the trainers. Similarly, 
to have better equipments and more investment capital for 
higher productivity we have to develop a variety of other 


activities. 


Heman life, as we all know, is an integrated whole. 
Man is an individual, he is a social being, he is an eco- 
nomic being, he is many other things at the same time. 
Development of man, therefore, means all round develop- 
ment. We cannot develop the man, if we treat him as an 
unintegrated personality. Same is the case with an area 
too. Integrated planning, therefore, means planning for 


the development of all aspects that impinge on the object 


of development simultaneously. 


This, however, does not mean that nothing can be 


done unless everything is attempted at the same time. Among 


some are more important 
some can be developed 


the various elements of development ; 
and catalytic than others. ‘Moreover, 
only when some others have reached a certain stage of 
development. We should, therefore, fix priorities and 
determine what to develop when and with what intensity and 
speed without forgetting the underlying linkages among vari- 
ous activities. This is called sectoral-cum-temporal in~ 
tegration. i. 

There is another aspect of integration which we 
should not loose sight of, especially if we are engaged in 
area development. That is spatial integration. As we 
have linkages among various activities, we have linkages 
among various places which constitute an area. There is 
a constant flow of people and goods among these places. 

We can change the flow by investing in some places more 
than at other places or by locating activities at some 


places but not elsewhere. 


We should therefore attempt a Spatially integrated 
plan in such a way that every place is able to develop 
itself to the fullest extent and no place is allowed to 
exploit the weaknesses of other places. We should not 
forget that a place has a meaning only when there are 
people. The neglect of a place means the neglect of 
people. 


A third aspect of integrated development concerns 
the individuals and groups of people. As it is often the 
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case, in countries like India some people are much better 
off economically, socially, etc. than others. They are in 
a better position to benefit from whatever developmental 
activities are created and generated than the majority of 
the people who are poor and illiterate. It is quite serious 
a problem in countries like India, which still have a hang- 
over of feudal structure of the nast. Integrated develop- 
ment in this context then essentially means the develop- 
ment of the poorer sections of the population, so that 

they become equal partners in national and regional develop~ 
ment. 


A final and equally important aspect of integration 
involves the integration of conflicting goals of economic, 
social and environmental development. Economic objectives 
of development must be in tune with social and environmental 
objectives, but in a poor country like India, the environ- 
ment for the pursuit of economic objectives is more 
favourable than for the social and environmental objectives. 
The nature of integration of these would vary from one 
stage of development to another, but integration as such 
cannot be left to the mercy of the market mechanism or 


future generations. 


Summary: 


Having discussed the meaning of every term used in 
Integrated Rural Area Development, we now propose to throw 
Some light on the overall concept of it. In means planning 
and development of .an area which, in India, is not larger 
than a district, which is predominantly rural in character. 
It is a scheme of comprehensive development covering all 
aspects of life and human activities giving priorities to 
those which can prove catalytic but without neglecting 
others, Integration has to be achieved among various 
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sectors and subsectors of activities, 
and sub-areas, among peoples and groups, and among con- 
flicting social, economic and environmental ry 


ater, the principles on which an 


area for rural development is selected. It may, however, 


be mentioned here that it should generally not be larger 
the exact size would 


population 


We would examine 1 


than a micro-region. Of course, 
depend upon topography, resource endowments, 
distribution, existing infrastructure, etc. 


among various places 


Chapter III 


SELECTING RURAL ARBAS FOR INTEGRATED DEVELOPMENT 


In the earlier chapter, we noted the basic concepts 
underlying integrated rural area development. In this 
chapter, we propose to discuss the principles which govern 
the selection of areas for integrated development. The 
reader may be forewarned here that no single principle dis- 
cussed below can be religiously accepted by planners. Which 
principle or set of principles should be used, would depend 
upon the local situation and the main thrust and strategies 
adopted by planners and policy makers. 


As noted earlier, the real world is made up of an 
immensely complex mosaic of places, areas and regions. Hach 
specific purpose or criteria would ive a specific set of 
areas. There is thus no single or generally accepted set 
of areas or regions that forms a Linnaean system for area 
or regional development. Rather, there are alternatives 
each with certain strengths and weaknesses. The most 
successful types of regional or areal units appear to. be 
those whose spatial boundaries coincide most closely with 
the ecological or socio-economic systems described. 


A. Principles of Areal Differentiation 


4. Prineinrs oF Homogeneity: 


ae Homogeneity in the distribution of a particular 
phenomerrenis one of the principles of areal differentia- 
tion. An area populated by tribal population could be taken 
as a tribal development unit. An area which has major 


(DE cll bil AGT OLE AONE armani ak Fh STE 
* Partly drawn from Peter Haggett, Geography: A Modern 
Synthesis, NY: Harper Row, 1972. 
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parts of its land covered with forests, could be an ideal 


area for planning of forest resource development. Simi- 


larly, an area whe re majority of people have less than 
national average ver capita income can be a unit for - 
planning with accent on poverty removal. An area which is 


often subjected to droughts, would be an ideal unit for 


drought prone area development planning. One can cite 


many more examples. 


2. Principle of Ecosystem Cohesion: 


In physical geography, the watershed along with its 
living community of plants and animals, including man him- 
self, constitutes dn areal or regional system. There are 
four major advantages of treating such life communities 
as ecosystems. First, regional ecosystems are monistic 
in that they bring together in a single analytical frame- 
work the plant and animal world, the rest of the physical 
environment, and man himself. Second, they are structured 
in a more orderly and therefore comprehensive way. Third, 
ecosystems function inasmuch as their structural cohesion 


‘ ~ 
: “tH ae 
‘ 


depends on continuous cycling of material and energy. 
Further, regional ecosystems possess certain common 
features with other systems so that modelling methods 
applied to other systems, as in engineering or physics, 


can be extended to ecosystems. 


We can also think of a city and its rural hinter- 
land as a city region in systems terms. As with water- 
Sheds, city regions need a constant flow of energy for 
their maintenance. If we cut off the movement of people, 
freight or funds in and out of the city, it will stagnate; 
if we increase these flows, it would grow in size. 
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5. Principle of Complementarity: 

This principle is used to differentiate areas for 
PESEAAnE when two or more sub-areas are so complementary to 
each/ rat they cannot be considered in isolation. For 
example, one region produces coal while the other iron ore. 
Both depend on each er development. One may also use the 
complementary character of rural and urban areas. Or, one 
may consider a river basin the upper reaches of which can 
be used only for aforestation and related activities to con- 
serve soil and water, while the middle and lower reaches 
can be better utilised for crop farming. We must plan for 
the whole river basin and make the people living in the 
lower reaches having irrigation facilities for.crop raising 
to pay for the soil maintenance measures in the upper 


reaches. 


By using the principle of complementarity, we can 
carve out areas and regions for planning which would gene- 
rate adequate resources for development. The surplus of 
the rich sub-area can be invested in the poor sub-area; 
‘and the cheap man-power of the poor sub-area can be fruit- 


fully utilised in the rich sub-area. 


4. Principle of Viability: 


Another principle which is used in the delineation 
of planning area is that of viability. The question that 
is posed is viability in what? Unless we answer this 
question in concrete terms, we cannot make use of this 


principle effectively. 


To answer this question, let us take a village with 


1,000 population having an average per capita income of 
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Rs.800/-. We have to plan for the development of this vill- 


age. At the moment, let us not bother about other details 
and the implications thereof for planning. This village 
housing, drinking water 


may need many things - better 
nealth facilities and so 


supply, diversified agriculture, 
on. While a few things could be done by 
their own-cost, the cost of many others would hav 
What is the capacity of the 


the government at 
e to be 


partly borne by the people. 
people to absorb the cost? Moreover, one cannot provide a 
health centre for a community of 1,000 people. It would 
not have the population threshold to.work efficiently. 
Thus, certain activities and facilities can be created only 
if there is required population and demand threshold and 
many activities can be created only if the community is in 


a position to absorb the cost. 


We can now further postulate that the size of the 
area for planning essentially depends on what we want to 
do, which in turn depends on what people want and what our 
capacities for development are. Thus a viable area tor : 
-planning is one wherein a given set of activities can be 
planned and developed. In the context of rural develop- 
ment, the viable area must be able to provide college 
level education, health services with hospital beds, agri- 
cultural and industrial training facilities, good agri- 
cultural marketing service, extension service, etc. 

An ideal area for integrated rural development would cover 
a population of about 100,000. This would mean about 
20,000 families, and if taken an average of 100 families 
per village, the total number of villages would come to 
about 200. 
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5. Principle of Administrative Convenience: 


As already mentioned carlier, administrative bounda- 
ries often become the boundaries for planning area. This 
happens because of several reasons, the important among 
them are: : 


1. Data required for planning are more readily available 
for administrative units, 


2. It is easier to implement a plan 4f the administra- 


tive and planning areas coincide. 


| 3. The empirical knowledge about the area and its 
problems is more ‘readily brought into the planning process, 
if the traditional administrative machinery is closely 


associated with planning and deve lopment activities. 


4..:™H a society like ours, the Law and order as well as 
revenue authorities can intervene in favour of the weaker 
sections and help them to receive the penefits of planned 


development. 


It is because of one or all of these considerations 
that in most developing coun s ries, planning areas follow 
the administrative poundaries. It has its obvious dis- 
advantages. At times, the very purpose Qi development 


oe administration is lost and the bureaucratic. rules get pre=- 


cedence over achievement of goals and objectives. 


6. Principle of Functional Linkages: 


It is quite obvious to us that all human settlements 
are Linked with each other functionally. We have discussed 
this point earlier too. But we also know that these link- 
ages weaken as distance increases. This is known as dis- 
tance decay function. Let us take the example of a city 


AE ALT 
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g in the rural hinterland of 


like Mysore. The people livin 
We can see 


Mysore have close affinity with the city. 
women and children bringing..their dairy 
the city market and re- 


ittle cash or some goods 


hundreds of men, 
products and vegetables to sell in 


turning back in the evening with l 
Quite many rural people are employed in 


Closer the people are to the city, 
As distance increases, link- 


of urban origin. 
urban activities. 


greater their linkages with it. 
ages weaken, The villages in the urban field of Mysore city, 


i.e.,which are closely linked to the city, constitute the 
nodal region or area. When we demarcate the regions of all 


nodal centres, we can coyer the whole national space. 


As we would see later, human settlements vary in size 
and functional specialization. They can be arranged in a 
hierarchical order starting from a tiny village to the 
largest megalopolis. They together form a continuum. The 
area of influence of a small village is the area cultivated 
around the settlement. A small town extends its area of 
influence far beyond to cover many 721 eeeb eek large town 
must have a far wider area of influence covering many small 
and medium size townsapart from hundreds of villages. Since 
there is hierarchy of human settlements, there must be a 
hierarchy of nodal or functional regions. 


Using the principles discussed above, we can evolve 
different systems of regions or areas depending upon the 
criteria chosen for regionalization. It could be illust- 
rated more meaningfully graphically (fig. 3.1). 


As seen from fig. 3.1, there are two main procedures 
for identifying planning areas. One is grouping and the 
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other is splitting. Splitting means division of a larger 
area into smaller components using a set of criteria. 
Grouping means, putting smalier units with common attritutes 


together to constitute a viable unit of planning. 


For the purposes of rural development, it is pre- 
ferable to think of a planning area derived from grouping 
of villages. One can do the other way round also. We pro- 


pose to discuss here how grouping can be done for integrated 


rural area development planning. 


In a pedestrian and bullock cart society like ours, 
all the elements of a ‘farming locality' should be available 
within a radius of no more than 5 km. These elements 


according to Mosher are: 


i) a market centre providing markets for farm pro- 
ducts and retail outlets for farm supplies and equipment; 
ii) adequate roads, both to connect the farm within 
each locality to its market centre and to connect its market 
centre with the outside world; 
iii) local verification trials of supposedly improved 
farm practices; 


iv) the services of an agricultural extension service; 
and 


v) access to farm production credit. 


The above are in addition to those elements which 
are needed everywhere such as the agencies to maintain law 


and order, service institutions like schools, health centres, 


etc, 


The five basic elements are highly complementary. 
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There is little point in improving market outlets for farm 
products unless there are locally proved methods of increas~ 
ing production (local verification trials) and unless the 
farm supplies and equipment needed to increase production 
are locally available. Improving roads has little con- 
sequence unless there*are services nearby which, when con- 
nected with farms, can lead to increased production, An 
extension service is of minimum effectiveness except in 
localities where all of the other four. elements are present. 
It is this high complementarity among all of these elements 
that.makes it desirable to treat the creation and strengthen- 


ing of farming localities as a single combined activity. 


The farming locality with a market centre which 
should preferably be called service centre should be the 
fundamental unit for local planning. If these basic units 
are well identified, grouping of them to form a micro- — 
planning area is not a difficult task. Moreover, it then 
becomes easier to reconcile the planning boundary with the 
administrative boundary. The grouped service centres, : 
should have 2 common higher level facilities to feed then. 
Mosher calls them facilities for regional servicing of 


farming localities. 


In addition to other facilities, Mosher lists five 
kinds of district servicing (oy district he means an area 


larger than locality) | 


4..-District (wholesale) markets Tor farm 
products and for farm supplies and 
equipment ; . 


‘2, Regional agricultural research; 
3. District extension administration; 
4, District banks; and : 
5, District roads and communication. 
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Because of the grouping procedure adopted in the 
formation of farming district, every rural community is 


well served by the services it must have. Such an arrange- 


ment leads to the matching of hierarchy of human settle- 
ments (villages, towns, cities) with the hierarchy of the 


functions (marketing, extension services, etc.) 


C. From Theory to Practice 


In actual practice, not many of the principles dis- 
cussed above are really used by administrator planners. 
While regional scientists go on suggesting optimum regions ~ 
and areas for planning, the administrator planners con- 
tinue to adhere to administrative boundaries. A careful 
Study of the problem, however, leads to an interesting 
conclusion. There is no real conflict between the 


Scientific and administrative avproach. 


Planning activity consists of two major components 


1. Plan formulation, and 
2. Plan implementation. 


Plan formulation proc:>ss can be facilitated if 
there are adequate data on resources and feasible acti- 
vities in a given resource context. We have noted earlier 
that the boundary of a region or a system of regions is 
determined by the criteria of regionalization, There will 
thus be as many sets of regions, as the criteria, It is 
difficult indeed for an administrator planner to reconcile 
all these and work out planning regions. He, therefore, 
resorts to the easiest method, i.e€., accept administrative 
units as planning units. 


This practice is likely to continue for years to 
come, There are some merits in it. But it should be 
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clearly understood that knowledge of the principles at. 
regionalization discussed earlier is indispensable in order 
to make a plan, within an adrinistrative unit, a success. 
While an administrative unit has the advantage of being a 
suitable unit for administering end implementing a plan, 

it cannot, by any means, be considered a suitable unit for 
plan formulation. 


To illustrate the above point, let us take the case 


of an area (figure 3.2) with extensive soil erosion problen. 


It is apparent that the root cause of the problem 
of soil erosion is the deforestation of the upper reaches 
of the rivers. Unless the forests are restored, the soil 
erosion and flood problems would continue. But the 
administrative boundary does not contain the upper reaches 
of the river within its limits. Effective soil conservan 
tion is possible only if the river basin as a whole is 
taken for planning. What has to be done in which part and 
place of the river basin nas to be identified. Once it 
is done, the implementation can be done within the frame- 
work of the administrative boundaries and using the exist- 


ing administrative infrastructure. 


Thus, we note that for the study of problems and 
identification of projects, ws cannot depend on administra- 
tive boundaries. For these purposes, natural or functional 
regions, or even other types of regions ‘depending upon the 
problem to be encountered, are more useful. But the acti- 
vities or problems which are essentially rooted in the 
administrative unit, can be handled within administrative 
framework without any difficulty. For example, the water- 
sheds which do not extend beyond the administrative 
boundary can be planned efficiently within the framework 


of administrative regions/areas. 
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D,, Resolving the Conflict 


The question then is, how to resolve the conflict 
between administrative and other regions to improve area 


planning processes? We can offer two suggestions here: 


4 
i) For regional studies, which must precede regional 


planning and plan formulation, we should adopt non- 
administrative regions as suggested above. The imple- 
mentation of the plan should be done within the framework 
of administrative regions. 


4i) Alternatively, the following procedure should be 
adopted. Select the administrative area for planning. 
Draw two vertical (CD) and horizontal (AB) lines cutting 
each other at 0 and dividing the administrative unit into 
four equal parts (see fig. 3.3). 


Extend OA = AM and OB = BN; Similarly OC = CQ and 
OD = DR. Join MQ, QN, NR and RM to get the shape of the 
ACBD area. By doubling the radius, we have quadrupled the 
area, because He arés of a.cirele is. = 2 71 8... ai 3s 
common to both smaller and larger figures. When Rr 2. Jem 
and the area is = 12 sq.km. When R = 4 km, the area would 


be = 48 sq.km., four times the smaller area. 


It is suggested that while planning for the admini- 
strative unit ACBD, a larger area MQNR be taken into 
account. The idea is not to prepare plan for the larger 
area. It is to keep the natural, human and economic facts 
of the surrounding area in consideration while planning 
for the administrative unit which is essentially an 


arbitrary unit. 


60 
Let us give some examples... Supposing that there 26 
a market centre K outside ACBD, It can very well serve the 
purpose of the villages in its vicinity on both sides of 
the border. There is no need to develop a market centre 


afresh. If a river originates in the larger area and flows 


through ACBD, the planning organization could ask its 
counterpart in the upper reaches of the river to take up 
river training vrojects and both areas can participate in 
it. We can take a third example of roads. The road net- 
work of the planning unit ACBD cannot be independent of the 
network beyond this area. The planner should know the 
network of the larger area, the proposals for future, etc. 
so that he can link up his programme of road development 
with that of the surrounding areas. 


. Chapter IV 


HOW AN ARRA DEVELOPS? 


Planners are yet to understand in clear terms the 
processes which lead ,an area or region to develop rapidly. 
Instances of areas developing fast, of remaining stagnant 
or of sliding back in development are in legend. The 
catalytic force which transforms an area is perhaps not 
one, may be, it is a set of interrelated forces which make 
an area grow ani develop. The only way we can understand 
the processes of development in definitive terms is to 
study the processes of change for a long enough time. 
Unfortwmately, our ad hoc approach to development without 
much co-ordination and feedback, does not provide the ideal 
situation for planning studies cf this type. 


The group of factors which appear to be responsible 
for development of a region or area are: 


1. Key national, and in some 4nstances international 
factors; these are the change -initiating forces which 
influence the volume and compos ition of local, regional 
and national economic activity - changes in taste, income 
distribution, technology, governmental policy and organisa- 


tion. 


2. The requirements o* major productive sectors and the 


factors behind their Locational and production decisions. 


PEL RTI D OR ne 


STL 2 WRC a ON 

* Partly drawn from Harvey § Perloff. How_an Area 
Develops, N.Y: Committee for Economic Development, 
1969. 
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3, The factors behind the employment and consumption 


decisions of individuals and families. 


4. The nature of the individual regions, including such 
factors as resource endowments, levels of skills of the 
labour force, internal market, size and other factors which 
add up to what might be called the "relative cumulative . 


advantage" of each region/area. 


5.°-The amount and efficiency of the social infrastructure 


available in the area. 


6. Degreee of political mobilization for and popular 


participation in developmental BO vetlel eae 


7. Confidence and pride in one's a A to achieve 


the goals. 


A, Change-Initiating Forces 


The secular and cyclical forces of the closely knit 
national economy have an important effect on economic 
development in every part of a country. The rates at 
which new plants are built, new investments in agriculture 
is made, new job opportunities are created, the expansion 
and contraction of governmental activities - these and 
related factors have a direct bearing on the rate of growth 


and speed of development in various parts of the country. 


As the national income increases and distributive 
justice is enforced, the family incomes rise. . These 
changes lead to changes in demand for various goods which 
in turn tend to generate new activities. A regional plan 
must be sensitive to such changes. The pricing and trans- 
port policies at the national level also affect the pattern 
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of development of a region. The prices of agricultural in- 
puts like fertilizers and of products like wheat, rice, 
ete. fixed at the national level would influence the decr- 
sion of individuals about what to produce and what to 
consume. 


? 
More often than not, in the developing countries nai? 


Socio-economic reforms are carried out only at the instance 
of the Central government. This has been quite the case 

in India. The unpopular reforms (unpopular among the 
thaves') were generally initiated by the central leader~ 
ship in India. Radical land reforms, minimum needs pro-_ 
gramme, ceiling on urban property, the new economic pro- 
gramme and many others which were aimed at ameliorating the 
conditions of the poor, were implemented at the instance oO. 
the Central government alone. ? 


Over and above all, no-area development plan can be 
insensitive to what is going on in the country as a wnole. 
The national policies and programmes can be an asset as 
well as liability for an area. They are, however, importen: 
factors influencing it and cannot be ignored while launch- 
ing an integrated rural area development plan. 


. Bs. Location of Productive Activities 


The location of productive sctavities ina region 
vis-a-vis other regions is an important factor of develop~ 


ment. Productive activities are of four major types in 


terms of location choice: 


4) <input oriented; 
4i) market oriented; 
4ii) intermediate site oriented; and 


iv) footloose. 
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The primary activities like agriculture are well 


known cases of input oriented activities. They are found 


only where natural resource inputs like land, water, etc. 
The secondary activities like manufacturing 
w material or near 


are available, 
can be located near the source of the re 
the market for finished products or in between source of 
input and the market for the finai product. They can also 
be footloose i.e., get located at any place. The tertiary 
‘activities like transportation, banking, ete, are market 


Q 
- oriented, 


eer: Except in those unusual cases in which location is 
either fixed or entirely indeterminate, transfer costs -- the 
cost of transporting unfinished goods for final processing 
or finished products to final markets — affect an industry's 
choice of location. That is the major reaScn why regions 

do not maintain a given position in the total scheme of 
things over long periods of time. Requirements of in- 
dustries change and hence the advantages and disadvantages 


of a region are weighed quite differently over time, 
C. Employment and Consymotion 


In developing countries like ours, where a large per- 
centage of population is either unemployed or underemployed, 
one of the basic objectives of planned deveiopment has. to 
be full employment. Consumption levels of the peopie are 
related to the income Which depends on empioyment, Unless 
there is adequate demand for gocds, productive activities 
cannot be attracted to a region, Put all this Jeaés us to 
nothing but ™ insoluble problem: which shoud come first — 
demand or Supply? 


The only way to loosen this knot iS to work on both 
the fronts Simultaneously. We mist acm at providing as 
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much employment opportunities as feasible so that maximun 
number of people get some work. This means that we have 

to be very carefully selecti.e about the technology of pro- 
duction. Mass empl dyment of the people is possible only 

in Small scale sector of industry and in agriculture, both 
of which are labour intensive, Accent in area development 
plans has to be on mass employment of people by redistri- 
bution of land, diversification of agricultural activities 
and extensive development of tertiary activities oriented 
to production, and not on capital intensive activities such 
as mechanised agriculture, although one can theoretically 
prove that mechanisation leads to greater employment 
opportunities. 


DP, «Nature: of Regions /Areas 


The fount factor sues sonne development of an area 
is the resource endowment of the area itself. Not every 
area can hope to have every productive activity because of 
the comparative advantage one area has over the others in 
terms of resources, markets, human skills and labour costs, 
amenities, climate and transvort facilities and cost. Some 
areas can hove to grow mainly by attracting labour-inten- 
Sive activities; others, by attracting certain kinds of 
processing industries using relatively unex ploited natural 
resources; some may have snecial advantages for certain 
types of assembly operations, agro-industries or services; 
Still others for relatively intensive recreation and 


tourist activities and so on. 


The attraction of industry is clearly a competitive 
matter. There are many things that an area can do to 
enhance its location advantages, particularly with regard 
to facilities, as in improving % transportation and 
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But many features 
re unalterable, 


major services. such as better education. 


of nature am position within the nation a 
and so a realistic appraisal of 
and disadvantages with regard to input-output access 18 

an essential starting point for understanding its develop 


ment potential, as well as its. past development. 


We can classify regions and areas on the basis of 


their access characteristics. The classification suggested 


by Harvey Perloff is given in figure, 4.1.1f we accept the 


access characteristics as the index of development potential, 


then Region 4 in figure 4.1 would have little prospect of 
development, while Region 13 would have unsurpassed develop- 
ment potential. Other regions fall in between these two 
extremes. The 16 regions are grouped into 5 classes - O to 


IV in ascending order of development potential. 
E, Economic and Social Infrastructure 


. The effective use of the cumulative advantage to a 
region depends on the human resources which depend upon 
the social infrastructure - culture, health, education, 
Social institution, etc. Skillful and well-equipped © humen 
beings constitute the foremost pre-requisite of any develon- 
ment. Investment in human resources therefore constitutes 
the first priority. An intensive effort to improve educa- 
tion, to prepare young persons for alifetime of skilied, 
productive work, is the key-stone of any development pro- 
gramme . Compared with other governmental measures that 
have been proposed, public investment in education promises 
the greatest relative return. It might include central and 
State funds specifically provided for the low-income areas - 
with both total expenditure per pupil and the non-local 
Share increasing in inverse ratio to the average level of 


an area's relative advantages 


a 
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Fig. 4.1 - Types of Regions exhibiting different growth 
potentials. 
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income in the area. Such an effort might well focus on the 


establishment of quite large standard schools, bringing in 
students over a wide area, scaffed by well-paid teachers and 
providing for better than average general and vocational 
education. A highly developed system of vocational guidance 
‘Could be attached to such standard schools. This would 
also be the best and most effective measure to help wipe 

out underemployment. Educated skilded persons can be 
counted on to seek out good employment and income opportuni-~ 
ties and equally important, situations favourable to con- 
tinued deve lopment of individuals. The same applies to 


health and other social facilities. 


F, Political Mobilization and-Popnular Participation 


No amount of natural resources, capital resources, 
etc. would be of any avail unless the creative energies 
of the people are pooled together for the developmental 
tasks and the people willingly participate in their own end 
Community's welfare. It is not uncommonly that we find 
different groups of people working at cross-purposes and 
behaving like a motley crowd getting tired of moving 
around aimlessly, 


Commitment to national development and disciplined 
participation in it are Sine gua non for any development. 
This calls for well-knit political organization and 
administrative set up which are prepared to carry out 
developmental tasks by objectives ~ the objective of 
greatest good of the greatest number. In a situetion 
where the fruits of development tend to pass on +0 a macro. 
Scopic minority, popular participation is neither possible, 
nor expected, 
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One of the major objectives of an area development 
plan is to evolve a pattern of socio-economic change which 
would go in favour of the underprivileged groups of people 
Specially in the rural areas. 

\ ‘ , 9 


. G@, Psychological Factors 


Development, not too infrequently, is triggered off 
by a Sudden boost in the confidence of the people in their 
own capacity to create 'miracles'. So long as the people 
feel inhibited and diffident, the prospects of development 
are not very very bright. The confidence comes through 
achievements. So long as the planning and development 

agencies take credit for development themselves, the people 
cannot gain the confidence peed ae poe ravid and que tasanet 


socio-economic development. 


4 A: is important, therefore, to evolve a procedure 


for planned develooment which would aim at 


1. development of the people, by the people and for the 


people (here people means the poor majority); and 


2. achieving something which the people consider to be 


Spectacular. 


Once the people set the feeling that even, "impossibi¢' 
can be made 'possible' by their own efforts, their further 
participation in developmental activities could be taken 


for granted. 


\ 


H.’ Indicators of Development 


While planning for regions or areas, we often en- 
counter the problem of measuring the level of development. 


We need this measure to compare one area with the rest. 
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Several, very simple to very articulate, met hods of measur- 
ing development have been devised, but none of them can 
really be accepted without reservations. Development as 
we have already paar! has many facets. . Inherent in the 
in 


use of the term is some sense of significant change 
To 


the way people produce, consume, work, live and play. 
record and measure the vast mosaic of change for the nation 


and its regions and areas is not Simple. It is better 


part of wisdom to appreciate that existing conceptual and 
Statistical tools can grasp only the “crude notion of the 


nature and direction of these changes, 


Development has two major components - welfare of 
men and volume of growth. Distinction between the two is 
important because an area may have an increase in one 
without a corres pond ing increase in the other. . 


v4 Measuring the growth of economic activities: | 


Several indicators have been Suggested to measure 
the growth in volume of economic activities of an area/ 
region. Some of these are: 


1. Population, 
2. Income, and 
3. Employment. 


Population: Population growth is often considered 
to be an indicator of economic develonment. If an area is 
losing population, most probably it would be because of 
lack of Opportunities, Conversely, if an area is Zaining 
in population, it may also be growing faster economically. 
Like the air masses, the masses of people also move from 
high pressure area to low pressure area, The degree of 
pressure is determined by the Man-Opportunity ratio. As 


“ as 


7 Pcie ns 
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soon aS opportunities improve, a change in the pressure 
system of the national svace (which is open) takes place 
and flow of people starts. Jaiflow is an indicator of 
development (more opportunities) while the outflow is an 
indicator of sliding Wack of the economy in absolute or 
relative terms. : 


One must, however, note that the cases of increasing 
population and stagnant economy are not infrequently en- 
countered. This is specially the case in areas of poverty- 
striken people who have a very high reproduction rate and 
who are not so mobile because of their social condition. 
There are also cases of people from highly developed areas 
moving out to elsewhere for better opportunities, especially 


to areas where they face less of competition. ~ 


Personal income: A comprehensive and suggestive 
measure of regional economic develovment is provided by 
total personal income and per capita income. Higher the 
income, more developed an area. It must, however, be kept 
in view that total regional income or personal income or 
per capita income may not. give the real income situation. 
Distribution of income may be so sk. ewed that only a small 


minority may get the major share. 


The following table explains the concept of income. 


GNP (Gross National Product) 


Less: Capital consumption allowance ~ 
Equals: NNP (Net nation prodic’) 

+ Subsidies minus current surplus of Govt. enterprises 
Less: Indirect business tax and net tax liability 


Business transfer payment 


Equals: 


Less: 
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Undistributed corporate profits 

Corporate profits tax liability 
Corporate inventory valuation judgment. 
Contributions for social insurance 

Excess of wage accruals over disbursement. 
Net interest naid by government 

Government transfer payments 

Business transfer payments. 

Personal income * 
Non-corporate depletion charges 


Net imputed rent of owner occupied dwell- 


ings 


Changes in farm inventories not held for 
Sale 


_ Employer contribution to private pension 


and welfare fund 


‘Income in kind to armed forces 


Government military life insurance benefits 
Business transfer payments 


Inventory valuation adjustment (non corpo~ 
ated 


° 


Premiums to military life insurance funds 


Private pension payments. _ 

Income payment to individuals including 
Wages and salaries 

Proprietors' income 

Property income, and 

Other income’ . 


Regional income may be obtained by adding either the 


factor incomes paid out by sectors of the economy or factor 
payments received by al] Sectors. The totals should be 


identical. 


i, 


Employment: Per cent of the working population 
actually employed is another indicator of development. 
More the un-or under-employn 2nt, ess developed an economy 
is. There are, however, several problems in measuring 
employment and under-employment. No correct estimates of 
unemployed is available either. The data received from 
employment exchanges are not very reliable for the obvious 
reason that many unemployed never get themselves re- 
gistered and also because many who are employed but not 
satisfied with the job they hold, also keep the names in 
the register. 


There is close relationship’ between industrial 
structure, employment and income levels, Areas which are 
predominantly agricultural have lower income and employ- 


ment opportunities. 


2. Measuring the Welfare: 


Economic growth is not a real indicator of develop: 
ment. It has been often seen that in developing societies 
marked with wide disparities in socio-economic levels of 
the people, economic developnent has led to increased 
poverty of the masses. The new income generated is 
‘usurped by a small minority; its power of exnloitation 
further improves and the welfare of the common man in real 
terms decreases as total income of the area increases, It 
is therefore erroneous to treat the average per capita 


income as the real indicator of welfare. 


The welfare of the people depends on that income 
which is not used for luxuries and unproductive purposes 
plus the amenities and services available to them free of 
cost. It is very closely tied to a set of specific goals 


which a representative government and a forward looking 
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planning institutions attempt to achieve. These may in- 


clude: ‘ 


1. A minimum acceptable diet for each individual; 


2. Minimum housing standard; 
3,. At least twelve years of schooling of a given 


standard; 

4, Minimum medical hospital services, minimum access 
to recreational and cultural facilities; 

5. <A minimum standard of security ensured By! the law 
and order maintenance agencies; a 

6. A minimum of social defence and social security; 

7. Adequate income to maintain a minimum standard of 
living; : 7 , | 

8. Equality in employment opportunities and choice of 
emoloyment ; Sie: : 

9. Social justice curbing luxurious living and slum 
living; and | : 

10. Freedom of poe work, worship, movement, etc. 


within the limits set by the veople themselves, 


Many other points can be added to this list. It is 
now clear that meaning of the term 'welfare' is more 
difficult to translate in quantitative terms than ‘Income' 
Attempts have been made by several national and inter- 
national agencies to evolve indices of welfare, but nothing 
has so far emerged which is acosnan’s universally. 


In a subsequent chapter of this volume, we would 
_ revert to this asvect again. — Here suffice to say that, 
aS growth cannot be equated with development, 'income' 
cannot be equated with 'welfare' 


Chapter V 


WATERSHEDS AS UNITS OF PLANNING” 


Stream watersheds form a convenient areal unit of 
planning because they *can be simply and unambiguously de- 
fined from a topographic map. They are independent of 
scale in that large river basins Like the Cauvery can be 
broken into a hierarchic system of smaller basins; each 


smaller basin fits exactly within the next larger one. 


The hierarchy of stream segments can be ordered in 
several different ways to designate the order of the water- 
shed. Strahler's system designates the fingertip tributa- 
ries as order 1. The channels formed by the junction of 
two first order channels are dosignssed/order 2 and the 
channels formed by the junction of two second order channels 
are designated order 3, and So on. (See. Tig. 5.419 


Watershed is an area which drains into a fiver. +5u5 
there is a hierarchy of watersheds as there is a hierarchy 
of rivers. The smallest watershed is formed by the finger- 
tip tributaries. In figure >-! the largest watershed is 
formed by the third level tributary within which the second 
and first level watersheds fit. There would be as many 
watersheds of a particular hierarchic level as the number 
of tributaries of that level. For example, in figure See 
there are 3 streams of first order and 1 stream of second 
order. There are therefore 3 watersheds (I, II and Lime ge 
first order and one watershed of the second order. 


i einen ance 
* Partly drawn from Peter Haggett: Geography: A Modern 
Synthesis. 
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Watersheds. as units of planning have several advant~ 
ages. Edaphic changes in soil and vegetation reflect loca- 
tion within the watershed as the physical features of a 
basin directly affectsthe hydrologic characteristics of 
the streams draining it. A rainstorm falling on a long, 
narrow basin is likely to produce a lower discharge in the 
stream drdning it than a similar storm falling on a rather 
broad, almost circular basin. Watersheds therefore form 
the appropriate units for intervention in flood control, 
navigation, hydroelectric power production, soil conserva- 
tion, water management, crop planning, etc. It constitutes 
an ideal areal ecosystem for planned development of natural 


resources. 


Watersheds in_ humid areas: 


Humid areas with profuse rainfall often suffer from 
recurrent floods in flat lands -and soil erosion in the 
steeply sloving lands. In its natural state, a watershed 
offers a complete ecosystematic balance between tovography, 
rainfall, vegetation and animal life. Because of the 
vegetative cover.of the area, the rain water moves down 
the stream only slowlv. Considerable amount of i¢ ib 
absorbed as soil -moisture and percolates underground. 


Man's intervention by way of agricultural use of the 
land and exploitation of vegetation for commercial pur- 
poses, often renders the ecosystem unbalanced. It has to 
be remembered that watershed also constitutes a spatial 
ecosystem in which the smallest watershed is organically 
linked to larger watersheds. Any disturbance in a Small 
watershed would have repercussions in the larger area. 

The vice versa would also be equally true. If. the water- 
shed resources are used without keeping this ecosystematic 
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integration in view, the system is rendered ‘\nbalanced and 
several negative forces do not allow the rebuilding of tlie 


resources like soils, vegetation, etc. 


In the humid areas, the felling of the forests and 
indiscriminate use of land for various purposes can lead 


to the following major problems: 


tT, Soods: 

2. Soil erosion and soil depletion; 
3. Irregularity in rainfall: eam 
4. Lower carrying capacity of land. 


Watersheds in semi-arid areas: 3 


In areas with scanty rainfall, watersheds are ’ 
important controlling factors. In such areas, the rains 
come seasonally and in large quantity. In the absence of 
any vegetation on the slopes, the water carries the upper 
mantle of the soil down Stream leading to intense sheet 
and gully erosion. A side erecta, on this is the un- 
predictable and Sudden flooding of ‘the lower stretches o° 

the stream and lack of soil soisture, The second problem 
is more serious in undulating topographic areas like that 
in peninsular India. In the desert areas, the flooding 
of the usually undefined streams and removal or burial of 
good soil by sand : ee constitute a serious problem. 


The scanty vegetation found on the Slopes of these 
watersheds are often used up by domestic animals. The 
bigger trees fall prey to. human ignorance, and soon the 
Slopes are left without grasses even. In due course, the 
Capacity of land to sustain human activities declines and 
poverty and pestilences result. One of the most important 
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objectives of watershed planning in these areas is to 
bring back the ecological balance through scientific use 
of the land so that soil erosion 1s minimised, rainfali 
is more regular, rajn water percolates in the soil and 
the carrying capacity of the land increases. 


Tdentification of watersheds for micro-planning: 


As noted earlier, watersheds can be of different 
sizes depending upon the order of the stream we select 
for the purpose. Thus the Cauvery basin forms one water- 
shed. Within the Cauvery basin, we have Kabini watershed, 
and still smaller ones. The question is: which size of 
the watershed should be used in integrated rural area 


planning? 


The optimum size of a micro-watershed largely 
depends on the specific emphasis of the development pro- 
gramme. If the programme aims at integrated area develop- 
ment, aS is the case with DPAP, the emphasis is clearly on 

optimal utilization and conservation of land and water 
resources. Water being the most precious element in 
drought prone areas, the desired watershed function of 
the land iS primarily to receive precipitation and to 
utilise it in the most efficient way. Even in areas of 
deficient rainfall, watersheds convert large amounts of 
rainfall to stream flow. For example, in places where 
the rainfall is only 60 ems. annually (and this is the 
situation over larger part of the drought prone areas in 
India), a plot only 10 feet square receives and disposes 
of about 6:25 tons of water each year. One acre receives 
Zero tons; and 10,000 acres, not a very large watershed, 
receives and disposes of more than 27,180,000 tons. 


Eo) : 
The concentration and time distribution of ryun-of* 


Size and shape 
watersheds is 


from a watershed is mainly governed by the 
of the watershed. Surface run-off in some 
quickly assembled and discharged. In some others, the 
Surface drainage is delayed longer and the discharge 
released more slowly. Part of this influence is due to 
Soil characteristics and part due to vegatative cover. 

As watersheds increase in size, they become more complex 
with regard to Slope, topography, soil and the vegetative 


cover conditions. 


Watershed management is +hus primarily concerned 
with planning the land use to suit the landscape. Land 
use planning, in turn, is closely linked with the farming 
activity. As it has already been discussed earlier, the 
basic unit for a micro-region or rural area for planning 
Should be a farming locality with a radius of no more than 
5 kms. 


The optimum size of 4 micro-watershed for integrated 
rural development should, therefore, be no more than 10,000 
hectares, A size between 9,900 and 10,000 hectares would 
Possibly be the optimum size, ‘The actuadt, size of the 
micro-watershed Should, however, be determined in accord- 
ance with the topographic characteristics of Soil texture 
and CompoSition, vegetative cover anda the existing land 
use, 


‘ 


There are several practical reasons for limiting the 
watershed areas to 10,000 hectares. In the first place, 
funds available for micro-level planning are limited, and 
hence can be better utilized if the investments are made 
in a Small area to restore the €cological balance, If 
they are spread over too large an area, nothing substantial 
could perhaps be achieved to make any major impact on the 


oD) 
existing situation. Secondly, the projects identified for 
implementation at the micro-level are small. And thirdly, 


the administrative and technical infrastructure available 
at the micro-level cannot undertake large projects. 


As the ultimate purpose of watershed management is 
to improve the quality of human life in the area, the 
size of human population should also be taken into account 
while determining the optimum size of a micro-watershed. 
The methodology of determining a planning unit and group- 
ing settlements /villages into micro units has already been 
discussed earlier. It will be seen that a grouping of 
5 villages with 200 farming families each will form an 
optimum micro-unit for development: purposes, In administra- 
tive terms, a micro-watershed could conform to the size 


of a village group panchayat. 


cee gun up, an area of 5,000 - 10,000 hectares and a 
population of 5,000 - 10,000 persons (or 1,000 - 2,000 
| households) would make an optimum micro-watershed for in- 
tegrated rural development. In areas of high population 
density, the higher populatiyn limit and in areas of 
Sparse population, the higher area Limit Should be the 
deciding criteria, ; | ‘ 


Watershed planning: 


After a watershed has been identified, the next step 
is. to prepare a land use plan for the area using the 
principles explained in later chapters of this volume, It 
is important to note that agricultural use of the land is 
hot necessarily the best use of it. For a gsood landuse 
plan, we should have the following maps: 
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1. Contour map with contour intervals of at least 5 


metres. In case, stth a map is not available, as is 
usually.the case, a map witl. 50 feet interval can be uscd, 
It may be recalled that one inch to a mile topographic 


sheets of Survey of India give this contour interval. 


2. A map showing the existing land use should also be 
prepared. This map should show the land under forests, 
pastures, field crops, other crops like plantation, fruits, 


ete, 
“ew 


3. A map showing the soil types. 


4. A map Showing all streams within the watershed, all 
tanks, all canals and their distributaries, etc. 


5. A map Showing the areas irrigated by various irriga- 
tion methods - wells, canals, tanks, etc. 


6. A map showing all human settlements - rural and 
urban - with important economic and Social facilities such 
aS health centre, schools, veterinary hospital, drinking 
water facilities, communication facilities like post and 
telegraph offices and other public institutions like co- 


operative, banks, police stations, etc, and 


7. A map showing the road network with bus facilities, 
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As discussed in chapter IX the land of the area 
Should be classified into eight categories and each 
category should be assigned a particular type of land- 
use. But, if detailed data pertaining to soils are not 


8% 


available, a slope mar: should be prepared using the contour 
map aS a base. Distance between two contour lines in kilo- 
_ metres, and the difference b2tween contour values should 
form the basic data to prepare a Slope map. ‘For example, 

if the distance between two contours along a given line is 
20 kilometres and the contour value difference is 300 
metres, then the slope is 15 metres per kilometre or 145 

per cent. 7 


To facilitate this work, the whole area may be 
divided into squares of 1 kilometre and then each square 
may be assigned the slope so calculated, When the whole 
area is marked with squares of different slopes, we can 
use the principles discussed in chapter 1x to assign land 


for various purposes, 


The funds available for various sectors such as 
agriculture, forestry, animal husbandry, etc. should be 
used within the framework of the landuse plan prepared to™ 
the watershed. Within the constraints of this plan should 
also be developed animal husbandry and other activities 
such as industries. The settlement, road network and 
other maps can be fruitfully used to locate and create 
facilities which would strengthen the economy of the 
watershed. For example, if there is enough land for 
pasture development, the scope of dairy industry could be 
studied. But this industry would need marketing facilitics, 
suitable road-network, veterinary hospitals, artilicaas 
insemination centres, feed manufacturing or mixing centres, 
finances, etc. All these have to be planned in advance 


before launching the dairy development project. 


The same applies to other development activities 


including crop farming. The supply of modern inputs and 
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the facilities for evacuation of the products through 


market channels has to be assured. The educational and 


health problems of the people have to be attended to. 


All this means that watershed planning is not only 
a device to conserve the land and water resources and to 
make the best use of them but also to carry out an in- 
tegrated physical and Socio-economic development planning 


exercise within an ecological framework, 
_ 


_ Chapter VI 
THEORIES AND MODELS USEFUL IN 
* 
INTEGRATED ARBA DEVELOPMENT PLANNING 


After having discussed some of the basic principles 
and concepts underlying integrated rural area development, 
let us now proceed té examine some of the relevant theories 
and models useful to us. These are examined here, with two 
objectives in view. First, every planner should have some 
idea of these theories and models for they are generally re- 
ferred to in planning and development literature; and second, 
every planner must attempt to evolve new models by modifying 
or adapting the existing ones to suit his specific planning 
Situation. : 


SS 


A. Economic Growth Models 


Theoretical models of regional growth (development) 
are essentially by-products of general economic theory and 
therefore cover only certain aspects of regional development 
process. oY Eicher antic ae? 


4, Myrdal model: 


Gunnar Myrdal, a Swedish economist, has stressed that 
economic market forces tend to increase, rather than de- 
orease,; regional differentiation. In his model the build up 
of activities in prosperous growing regions influences the 


less prosperous regions through ‘two types of +nduced effects. 


14, Spread effects and 
2. Backwash effects. 


pe Ops ANC Too TT COT OS re emma i |, 


* Partly drawn from Isard, Methods of Regional Analysis, 
Cambridge, MIT, 1968 and from Peter Hagett: Geography: 
A Modern Synthesis. , | 
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The first refers to the positive impact on all other 


regions of growth in the thriving region. -This growth comes 


from the stimulation of increased demand for raw materials 
and agricultural products and the diffusion of advanced 
technology. The second refers to adverse effects of agglo- 
merated (concentrated) growth leading .to net movement of | 
population, capital and goods in favour of the growing area. 
The classic backwash effect works through selective migra- 
tion, which has harmful effects on both the age and skill 


structure of the sending region. ms 


The two opposing forces. do not imply the existence 
“of-an equilibrium situation. Indeed, Myrdal maintains that 
the balance of the two effects occurs only rarely. A more 
likely situation isa cumulative upward - or downward move- 
ment over a considerable time that leads to long periods 

of increasing regional contrasts. This situation as 
applied to a growing region called cumulative upward 
CauSation is given in the Tigi'G 4; The réverse is true 


for lagging regions, 


Myrdal model is qualitative. - There are some more 
precise econometric models, a summary of which is given 
below, 


a Neo-classical models: | 


‘These models of growth are supply oriented, i.e., if 
the supply Of inputs are assured, growth will also be. 
assured. The rate of growth in inc ame is determined by 
three elements: capital accumulation, an increase in 
labour supply and technical progress. The latter is 
assumed to be a constant function of time. For the sake of 
brevity, let us put this in following form: 
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where Y = real regional income; K = capital stock; 


\ 


i = region, L = Supply of labour and t = time subsuming 
technological progress. The model requires that there is 
continuous full employment of the capital stock, a demand 
that calls for some mechanism to equate investment with full 
employment and savings. In the neo-classical theory, this 
mechanism is none other than rate of interest (r). The 
model also prescribes that output and capital accumulation 
must expand at the same rate. Ultimately, it is the capital 


output ratio that determines growth, | 


From the above, we can derive another equation which 


is indicative of the rate of growth: 
Yi= a, b+ Sta ni+ Ti 


where Yi = rate of growth of output or income, kK and n the 
rates of growth of capital and labour respectively, T the 
rate of technical progress (i.e., the annual rate of growth 
of output due to technical progress alone), a = capital's 
income share (marginal product of capital, *#Y/aK, milti- 
plied by K/Y), and lucause of constant returns (1-a) = 
labour's income share (4Y/ z.L multiplied by L/Y), “Li 
referring +o region i. 


3. Harrod—Domar Model: 


Unlike the neo-classical equilibrium growth model, 
the Harrod-Domar model is demand oriented, i.e., the back- 
wardness is because of the lack of effective demand rather 
than because of shortages of factors of production. The 
available resources such as labour are not fully utilized 
and hence the demand for goods is lagging and hence low 


* Pi denotes that Yi is a function : 
| of * 
Specified relationship. Sy SSR) Rae 
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production and hence underdevelopment. This model differs 
from the neo-classical model in another sense, It postu- 
lates cyclical growth as against steady growth, 


The equilibrfum growth (i.e., adjustment of growth 
rates of various regions to a common growth rate) requires 
labour to migrate from low income to high income regions 
and capital to flow in the reverse direction. While the 
first could happen, the flaw of capital from high income to 
low income region is doubtful. The regions with higher pro- 
pensities to save and lower capital-output ratio should 
grow rather rapidly. Thus regions with net import surpluses 
(mi - (Xi/Yi) > 0, where mi = marginal propensity to import 
in region i, Xi = export of region i, Yi = output of region 
i) should grow faster than other regions. Similarly, 
regions experiencing net immigration should tend to growth 
faster than regions affected by net emigration. 


4, Export based theory of growth: 


According to this theory, the growth of a region 
depends upon the growth of its export industries implying 
that expansion of demand external to the region is the 
crucial initiating determinant of growth of the region. 
Thus, an increase in the export base, a concept denoting 
collectively all the exportable goods and services of a 
region, set off a multiplier process (where the multiplier 
is equal to total regional output divided by total export). 
The presumption is that all economic activities are not 
for pad 4 capac alle the region's trade and service 
activi st aol GOE teqeSS, © ee expansion or decline of 
export industries. This theory thus emphasises the earlier 


explained view that the growth of a region is not likely 


to be decided within its own borders. 
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The limitations of this theory are quite obvious. 
it is non-predictive and insensitive to 


i+ 


is too simplistic; 
the realities of a multi-commodity, inter-rezional economy. 


Expansion in different components of the export. base could 


have widely diverse results for regional growth. Secondly, 


the theory ignores the fact that internal growth impulses 
may be vital factors in regional growth, This is more So 


in the case of a macro-region, 


5. Other models: ‘ 


There are a few other hypotheses which contain the 
seeds :of.’a theory or model. We propose to list them below, 
for they do not appear to be of much Significance for our 
present discussion, Sector theory proposed by Clark Fisher 
Suggests that rise in the per canita income would be | 
accompanied by a decline in the proportion of resources 
employed in agriculture and a rise in manufacturing 
(secondary) and later in service (tertiary ) industries. 
Perloff, Dunn, Lampard and Muth contend that the. growth of 
region 1s more likely to be determined by the structure of 
the industrial economy rather than by income. A region may 
_ 8vow. because it has: industries which are growing fast 

hatvionally or because it is gaining an increasing propor- 
tion of a Siven industry or industries, regardless of 


whether these industries are growing or not. 


6. Comparison ang Review: 
. 


| We can now compare the major theories and models of 
régional growth, 
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Characteristics of Fast Growing Regions 

SS A  Stee—ee > ee 
_.. Ineome Direction Direction Direction of 

Economic model level of labour of capital inter-regionul 


” flows flows growth 

Model 1 (Neo- | 
classical) Low Outware Tnward Convergence 
Model 2 ) 

(Harrod - 
Domar) High Inward Inward Divergence 
Model 3 
Laxport aie | 

ase ) fied Inward Outward Unspecified 


The above models are not so very relevant to in- 
tegrated rural area’development. Yet one can easily get 
some insights from them. In the first place, it is clear 
that diversification of activities with accent on those 
products which have markets outside is important for rural 
development. Secondly, it is also important that the con- 
Sumption pattern of the people must change, which is possibie 


only if their income increases and is better distributed. 


Along with these models which were not constructed 
in the light of the problems of the developing countries 
and regions, we must keep in view the indigenous models 
suggested by Mahatma Gandhi and social development model, 
which de-emphasise the pre-eminent role of income as a 
measure of welfare. Since these models are either too well 
known to us or are to be discussed in later pages of this 


volume, we can ignore them here. 
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B, Theories of Spatial Development 


Having discussed some of the models of economic 
growth, we now proceed to discuss the, theories which are 
pertinent to the spatial (horizontal) arrangement and loca- 
tion of various human activities including population 
centres. Knowledge of these theories helps us in taking a 
more rational decision with regard to location of various 


production and consumption oriented activities. 


1. Mon Thunen'’s Tsolated State: 


Perhaps the earliest attempt to explain the land use 
in relation to a central place (village or town) was made 
by Von Thunen in his book De Isolierte Slaat in Bezlehung 
and Landwirtschaft first published in 1826. In 1810 Thunen. 
at the age of 27 acquired an agricultural estate, Tellow, 
near the town of Rostock in Meeklenburg on the Baltic coast 
of Germany, and accumulated data during the subsequent 40 


years which provided the basis for his theory. 


| Thunen postulated a concentric pattern of landuse 
with a number of bands ranging from narrow bands of inten- 
Sive farming zone and forest zone to a broad band of ex- 
tensive agricultural zone and ranching zone to the waste 


that lies beyond. His model is given ih Tig. $2. 


Thunen's model was an idealized form of land use 


pattern valid only under following conditions. 


Te The existence of an isolated state cut 
off from the rest of the world, 


2. The domination of this state by a Single 
large city that served as the sole urban 
market, 
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3, The setting of the city in a broad, 
featureless plain that was everywhere 
equal in fertility and ease of movement 
so that productica and transport costs 
were everywhere the same. 


4. The suppliers of the city are farmers 
who shipped agricultural goods there in 
return for industrial produce. 


5. Transnort of farm produce by the farmer 
himself, who hauled his own produce to 
the central market along a close, dense 
trail of converging roads of equal 
Standard with costs directly provortional 


to distance. 
“ 


6. Maximising of profits by farmers in terns 
of automatic adjustment of crops to the 
needs of the central market. 


The above assumptions were made by Thunen to 
Simplify the problem and to provide a model. If we relax 
the assumptions, the shape of the rings would change in 
the same way as a circle drawn on a rubber sheet would 
change its shapes depending on the force with and direc- 
tions from which it is pulled, 


Thunen regarded the operation of locational rent as 
the key factor in Sorting the uniform . area of his iso- 
lated state into distinct landuse Zones. Locational rent 
for any crop at any location is given by: 


L = YR) <p 


where, L = Locational rent (Rg /Km“ ) 

= Yield of erop (tons /Km°) 

= Market price of the crop (Rs/ton) 
Production cost of the crop (Rs/ton) 
= Distance to the central market (Km.) 
= Transport rate (Rs. /ton/Kn. ) 


yw oO QQ. ye He 
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Thus for a crop yielding 1000 $one Peni® fetching 
Rs.100/ton at the central market, costing Rs.50/ton to pro- 
duce, and Rs.1/ton/km to hau, the locational rent at the 
city centre eons pe Rs,50, 000/km* , at 10 km, distance ony 
Rs ,40,000/tm* and at 20 km. distance down to Rs. 30, 000/km*. 
Beyond 50 km, production would be at a loss. The competi- 
tion of two crops (i and j) for the same area depends on 
their yield (Y) and relative profitability (P-C). When the 


condition: 


¥ (P= 0} 4 Yi 
a 


Y (P-C) j ¥a 


obtains for crops i and j, they form two distinct spatial 
zones: crop i dominates a circular area adjacent to the 
city, and crop j occupies a ring-shaped Zone immediately 
outside it. Symbol 4 means ‘less than’. 


2. Central place theory of Walter Christaller: 


Christaller (1893-1969), a German scholar, wrote 2 
dissertation on the settlement structure of Southern 
Germany in 1932. Partly because of his association with 
Nazis and partly because of the language barrier, the con- 
cept evolved by him did not catch the attention of scholars 
until late 1940s. | 


The terminology of Christaller's model is straight 
forward. Central places are broadly synonymous with towns 
that serve as the centres for regional communities by pro- 
viding them with central goods and central services. 
Central places vary in importance. Higher order centres 
stock a wide array of goods and services; lower order 


centres stock a smaller range of goods oe services, that is, 
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some limited part of the range offered by the higher centre, 


Complementary regions describe the areas served by each 
central place. They exist for both higher and lower oruer 
centres sa are defined by town-country relationships. 

The regions for higher order goods are large and those for 


lower order goods are small. 


Christaller defined the centrality of an urban 
centre as the ratio between the services provided and the 


local needs of its inhabitants. Towns with high centrality 


would supply many services per inhabitants and yice versa. 
In recent years, two more terms have been added to 
Christaller's theory. Threshold refers to the minimum 
size of market below which a place will be unable to suvoly 
a market good. That is, below thé threshold's lower limit 
Sales will be too small for firms to earn acceptable pro- 
fits. Range of Central good délineates the market area of 
a central place for the good. The market area 's lower 
limit is determined by the threshold limit, and its upper 
limit is defined by the distance beyond which the central 
place no longer is able to sell the goods. If we assume 
that travel is equally easy anvadd directions, the range 
OF a good witli be a perfect circle which is the outer 
limit of a demand cone in which the quantity of a central 
good consumed decreases with distance from the central 
place because of increased transport cost (Fig.6.3, p.93) 


Oe _ 
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Given the circular demand cone, Christaller demon- 
Strated that the final solution for a group of central 
places of similar order is a set of hexagonal complementary 
regions. wnere the central places are arranged in a regular 
isometric lattice. The circle was replaced by hexagon be- 
cause the latter when arranged together,does not leave any 
Space uncovered. He suggested three organisations of 
central vlaces to Optimize marketing, transportation and. 
administration. In all the three cases Christaller assumed 
that the relationships established for one level (e.g., 
between village and small town) will ‘also apply to other 
levels (e.g., between city and metropolis); he called it 
fixed K-hierarchies, For the three cases, the K values 
would be 3, 4 and 7 respectively, This means that in the 
first case, each higher level centre will serve three next 
level centre including itself; in the second case, each 
higher level centre would serve four next level centre 
including itself, and so on. The pattern of location of 
centres would be ag given in fig. 6.2. 


Christaller model takes into account only the ter- 
tiary activities, i.e., comme--ce, trade, transport, ad- 
ministration sna services, It is an useful theory for 
optimal location of these activities. Losch,a fellow 
German, used the hexagonal frame of Christaller and brought 
the secondary activities (manufacturing) also into the 
model. In his Scheme, settlements of the same Size need 
not have the same function, and larger places need not 


have all the functions of the Smaller central places. 


3. Growth Cent~e theory: 


Francis Perroux, a French regional economist, 
developed the concept of growth pole which in essence 


| ail 
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means that to develop a lagging region, one should concen- 
trate/a number of expanding industries usually within a 
major city to set off a chail reaction of minor expansions 
throughout the hinterland. Thus a growth pole policy in 
regional development is the deliberate selection of one or 
a few potential poles*within a problem area. New invest- 
ment is concentrated in these poles, rather than being 
spread thinly over the whole area. The arguments in favour 
of this policy are that public expenditure ‘is: more effec- 
tive when concentrated in a few clearly defined areas andthat 
the new industries there will stand a better chance of 
building up enough external economies to achieve some 


degree of self-generating growth. 


In practice the growth pole policy faces three 
problems: . a technical one of selecting the pest potential 
pole; a political one of convincing the unsuccessful candi-- 
dates of the wisdom of the policy; and a stragetic one’ of 
making a choice between centralized and decentralized develon- 
ment. This theory suffers from urban and industrial funda- 
mentalism and does not appear to be so useful in areas which 
are essentially rural. In ‘uch aveas Christaller becomes 
more relevant. Ry | 


To get over these problems associated with the growth 
pole theory and make the concept applicable to Indian rural 
condition, Misra and Sundaram evolved the concept of system 
of -growth foci. In this model, the growth foci consist of 
a hierarchy of central places. Higher the level of a centre 
in the hierarchy, more the activities of secondary and 
tertiary type. Lower the level, more agro-based the activi- 
ties. They have suggested a five tier hierarchy: 


1. Growth pole 4; Service centre 
2. Growth centre 5. Central village 
3. Growth point 
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The size and spatial distribution of these would be 


determined by the level of socio-economic dévelopment of 


the area/region. 


C, Stages of Development 


Several social scientists have vostulated the 
characteristic changes which take place in economic system 


aS development proceeds, The changes are such that different 


Stages of development could be noted, The proof for these 
is provided by economic and Social.history, more importantly 
the former. A summary of these postulations is given 


below: 
Author 7 ) Stages 
1. Hildebrand Barter - money ---- credit 
enn bast Savage ---- pastoral ---- agri- 
cultural ---- agricultural and 
: manufacturing ---~ agricultural - 


manufacturing and commercial. 
3. W.W. Rostow The traditional Society ---- the 
. pre -Conditions tor takesoff =... 
take off ---- the drive to maturity -- 
the age of high mass consumption. 


The first two are now fairly old and descriptive, 
They cannot be said to be models. Rostow model is the 
one which is most debated, I+ has been criticised on many 
counts but the most¢ important criticism points to the lack 
of empirical evidence and. regularity... In fact, many 
developing countries have reached the stage of take off in 
Some sectors but still remain traditional in others. 
Further, the Stages through which western countries passed 
in their road to. economic development in a given historical 
context, may not be So relevant to the developing countries 
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of mid 1970s, It is not only possible but also feasible for 
a developing country to leap-frog some stages by taking the 
benefit of modern divisible technology. ' 


Notwithstanding the criticism of the model, its 
terminology is repeatedly used in the develoving countries. 


D, Social Models 


According to Johnson, the main elements in the 
structure of a social system are: 
1. Sub-groups of various kinds, normatively related. 


2. Roles within the larger system and within sub-groups - 
each role system being normat ively related with each of the 
others, | 


3. Regulative norms governing sub-groups and roles; and 


4, Cultural values. 


Every social oot must solve four functional 


problems. 
+, Batter maintenance and tension management; 
2. Adaption; , 
3. Goal attainment; and | 
4. Integration. 


In very broad terms, the family, schools, religious. 
groups and so on deal with the first problem, the economy 
deals with the adaptive sub-system of society, the polity 
or government deals with the society's goals and the inte- 
grative sub-system is maintained by the legal profession, 
opinion formers of the mass media, religious leaders and so 
on. Each of these functional sub-systems of a society can, 
in themselves, be analysed as a social system and the other 
Systems are then seen as part of the 'environment' to which 
the sub-group must adapt if it is to survive and achieve 
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its goals. It, however, so happens that the cost of meet-— 


ing Societal problems is borne unequally by the sub-groups 
of the society. The major burden falls on those who are 

the least protected. To understand the social system, we 
must therefore analyse and study the various Sub-groups, 

the mechanism through which inequalities develop among them, 
and the planning implications of these inequalities. 


The analogue model of social Systems suggested by 
Misra explains the social Structural problems in the con- 
text of development Planning. This model divides human 
Societies into three main types. These are: 

1. Porous, | 
2. Permeable, and 
3. Impermeable. 

Porous societies are those ideal types whose members 
are equal in Social, economic and other status and which 
possess mechanism for quick percolatory, Capillary and 
lateral spread of new energy in the whole system, Per- 
meable ones are those which have developed. well defined 
channels for energy movement from one direction to another, 
leaving a sizeable part of the society unaffected or 
affected only marginally. The impervious Societies are 
those which do not permit the energy to pass down the vari- 
ouS Strata; it is absorbed by the upper crust and radiated 
in the form of conspicuous consumption, etc. Further 
details of this concept are given in chapter X, 


The above terminology is more expressive of the 
Social processes than the usual terms like feudal, semi- 
feudal, etc, 


The main objective of social development is to move 
the society towards Porocity. The present day Indian 
Society is pervious (or Semi-feudal). It is controlled by 
a Small group of people who constitute the upper and upper 
middle strata of Society through a series of networks of 
middle men down to the lowest stratum. 


Chapter VII 


METHODS AND SeCHNISDES USEFUL_IN 
INTEGRATED © AREA _ DEVELOP TNT PLANNING = I 


This chapter aims at illustrating some of the methods 
and techniques of dat&A analysis which are often used by area 
development planners. No attempt is made to cover all 
possible methods and techniques. Only the ones used more 
frequently have been selected. 


A. Population Analysis 


It is now a well recognised fact that ‘people’ con- 
stitute the most powerful resource of a country. .A country 
with large reserve of quality people can transform the 
potentials and resources into realities. At the same time, 

a country with a huge population of illiterates, unhealthy 
and poverty-stricken people, can do precious little with its 
known resources. 


Develop: ing countries the world over are attempting 
hard to control their population for they know that poor 
gual:ty people eat more tnan they nroduce. Since the growth 
of their ecouomy is almost equally matched by the growth of 
population, they fail tO invest enough in activities which 
can improve the quality of people. 


A planner must know the quantity ee quality of the 
people at the vime of plen formulation; he should also 
know the expected growth of population in years to come 
because planning is done more for the future than for the 
present. The planner must know the human resources, to 
identify the activities which can use the available talent 


and which can fill the gaps in training and expertise. 
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He has another reason to know the facts. He must estimate 


the amount and type of food, clothing and shelter he mus t 


plan ahead, so that the people are better fed, better clad 


and better sheltered, 


The total population of any country or area repre- 
sents a balance between two sets of forces - natural change 
(birth - death) and migration change (immigrants - emi- 


grants). - fig. 7.1. 


1. Population forecasts: 


Birth and death rates together with migration can 
provide us data for forecasting future population. . There 
are some limitations of these data but we can ignore these 
as they are of no major consequence to rural areas, If we 
Subtract the crude death rate from the crude birth rate, we 
have a rough measure of the rate of natural increase (or 
decrease) in a population. We should remember here that the 
rate is calculated per 1000 population. Sy posing the 
difference between the two = 8, I+ means/we add 8 new in- 
dividuals every year to 1000 living; i.e., it would take 
125. years to double that Population (125 x 8 = 1000), But 


°xponential form just like that of money earning compotnd 
interest in 4 bank. The doubling time is therefore 
Shortened from 125 to only 87 years. The mathematical ex + 
Pression: for the €xponential rate of growth is: 


aN 


—— a oe 
dt 
Where, N = number of people; 


r= rate of natural increase (a constant) and 
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ace 


r calculus method of stating rate of change ver 
d 


unit of time. ‘ 


The expression states that the amount of growth is 
related to the size of the population; the larger it is, 
the faster it grows. It may also be written as : 


t 
ha N(1 on 


ir 
For easier compilation, we can write the formula as: 
. wits 
Ny = Noe 

where N, = number of people at time t; 

N, = number of people at time O3 

e = 2.71828 (natural log); and 

r = rate of natural increase, 


If we start with 1,000 people (N.) and assume a 
growth rate of 1 per cent per annum (r = 0.01), then we 
can Show by Substituting these values in the equation that 
after 70 years (t=70) the original population will have 
doubled (N,=2000). We should note here that this method 
does not take note of migration. Moreover, it assumes 
that the present trends of growth would continue in future 


too, 


The above method of population projection is useful 
only for short-run projections because it refers only to 
biotic potential of the population,i.e., its theoretical 
rate of growth without environmental limits. We know that 
a number of checks - natural and/or cultural - start 
operating so that the population increase remains adjusted 
to carrying Capacity of the area, 


We can introduce the environmental resistance into 
Our model by the term: 


where K = maximum number of individuals allowed by the 
carrying capacity 


and combine this with our expotential growth model to obtain 
the equation 


where r = rate of growth per individual 
N = total population or density of population. 


The growth curve that we get when we use the above 
formula is of S shape and is called Logistic growth curve 
wherein the rate of increase is modified as numbers 
approach the critical level. Such a solution does, how- 
ever, imply more knowledge about environmental limits and 
more social control over births than presently existing in 


human groups. 


‘There are several other methods to project popula- 
tion. We do not propose to discuss them all here. For 
rural area development planning, the exponential method is 
adequate, provided that migration is also taken into account. 
Migration is | | 


M, = (P, 7 BP be N, 


where M, = migration during t year 


| 


= population in t year 


me) 
iI 


population in base year 
net natural increase during t years. 


2, Stages of population growth: 


It would not be out of place to mention here the 


hypothesis of demographic transition which is so relevant 
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to developing countries. While forecasting the populatic. 


this hypothesis should be kept in view. ; 


Demographic transition is an idealised sequence of 


changes over time in vital rates. We can recognise four 


connected phases in this sequence: 


i) High-stationary phase 
ii) Early expanding phase 
iii) Late expanding phase and 
iv) Low stationary phase. 


‘q 


wraphicgly, it can be presented in the form given in 

Tigi 7.2.7 In hieb Stationary phase, birth and death 
rates are high,while in the low stationary phase they both 
are low. During the second phase death rates decline fast 
but birth rates.remain Stationary; while in the third phese, 
the death rates become stabilised at a low. rate and the 
birth rates come down drastically. The junction of phase 
two and three, records the highest rate of population 
growth. 3! | : 


3. Pressure of population: 


Carrying capacity of an agricultural ares depends 
largely on the man: land ratio, i.e., the number of people 
per unit of land. But we know that every piece of land 
is not equally productive. An acre of land in Rajasthan 
desert cannot be equated with an acre in Mandya district. 
Similarly the dry land cannot be equated with wet land. 
Methods have been devised, therefore, to a lands in 
different categories, We would look into this in a later 
Section, Here our problem is how to measure the pressure 
of population on land, 
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Density of population per unit of land is one indi-~ 
cator of pressure. But we encounter two conceptual probleme 
here. First, as noted earlier, the quality of land is not 
the same everywhere, and second, the pressure will differ 
depending upon the standard of living we have in view. For 
example, 100 persons per sq.km. may be low if the expecta- 
tions of the people are low, but it may turn out to be high, 


if the expectations are high. 


Another factor that intervenes is the income gene- 
rated outside agriculture. That part of the income which 
comes to the area of planning should be added to the income 
derived from land to get a realistic pressure of population 
on land. We have yet to perfect a method which can give 
dependable results. The best that we have at our disposal 
is: 


P - P, 


1. =-—— 


A 


where I = Index of population pressure; 
P = Actual rural population; 
; 7 
r 


Rural area in sq.km. 
Areawise derived rural population capable of being 
supported by the utilised land resources = 


Xx 
ZK» Where X = gross value of output of the area 
from primary sector at current prices; K = con- 


stant income per head from the primary sector 
desired for a slight improvement in the standard 
of living of rural population. 


1 


This formula can be further improved by (a) converting 
rural area into standard hectares; (b) adding to X the area 


income derived from other sources. 


4. Food requirement estimation: 


One of the main objectives of integrated rural area 
development is increased production of fom. For proper 
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planning, we should know how inuch the area consumes, how 
much it produces, and what is the surplus or deficit. For 
estimating the local requireuwents of food, we can use the 


following formula: 


T.P geRes ses 
oh 
_ rR, ——-- 
? 100 
where, TR. = Total requirements of cereals in the area: 
Tp = Total population of the area 
R » = Cereal requirement per head = 190 kg ver 
4 . annum; and 

neo conversion factor for adult units. 


Standard deductions are: 
Seeds = 68% (3.5 to 14 per cent) 
wastage = 10%. 


| It is estimated that with about 290 kg. of cereals 
per head per year, (about 20 ounces per head per day), we 
can maintain a fairly high level of nutrition in the 
country. 


B, 


EF 


eraction Analysis 


Different areas and piaces interact with each other 
leading to movement of people, goods and information. Area 
planner should know Something of the interaction models so 
that he can appreciate the implications of implementing 
various projects in his area. Let us take the case of a 
project to establish agricultural market yard in an area, 
There are yards in Surrounding areas. He has to find out 
the catchment area of the new yard before he can implement 


this project because unless. ne knows the marketable Surplus, 


he cannot know definitely whether the project would pay. 
We can uce the following variation of the gravity model to 


GC ee ee 
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get the boundary of the area of influence. 


Dip 
2 
| f M 
7% + / Bhd 
y 
: My 
where B, = Break point in distance units from marke? 
yard 2 
D5 = Distance between yards 1 and 2 
M, = Market size of yard 1 
M, = Market size of yard 2 


The above model is derived from the basic Newtonian 
gravity model which states that two bodies in the universe 
attract each other in proportion to the product of their 
masses and inversely as the square of their distance. ‘this 
concept was introduced by W.J. Reilly in 1929 to the study 
of trade areas. We can estimate the spatial interaction 
petween two regions or areas by multiplying together the 
mass of two regions and dividing it by some function of the 
distance separating them. Mass has usually been equated 


with population. 


Population as a mass can be further refined by multi- 
plying it by per cavita income or some other weight. Simi- 
larly, the distance could be measured in terms of costs 
or travel time; The formula to measure the interaction is: 
M.M, 

F i) 
ij b 
Dij 


where Fij = Fhows between regions i and j 


os tame = Mass of regions i and j 

Dij = Distance between regions i and J 
a = Empirical constant; and 

b = Distance exponent. 
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C, Natural Resource Analysis 
Plant productivity: 


The Swedish geographer, Sten Patersonsdetermined that 
productivity of plants increases with the length of growing 
season, the average temperature of the warmest month, the 
annual precipitation and the amount of solar radiation and 


a 


it decreases with temperature range. By combining these 
values into a single index, we can give numbers to stations 
indicating their potential for plant ‘growth. The formula 


is: Tm PGS 
I= - 
{20(Tr) 
where I = Index of plant productivity 
tm = Average temperature of the warmest month in 


degrees Centigrade. 


Tr = Annual range of temperature between the averages 
of the coldest and warmest months in degrees 
Centigrade. 

P = Precipitation in centimetres 

=. Growing season in months, and 
S = Solar radiation expressed as a proportion of 


radiation at the poles. 


This formula gives only the potential plant producti- 
vity; it only measures what plant life a particular en- 
vironment could support in terms of climate. . The actual 
plant cover reflects other factors such as the vegeta-. 


tional history of an area and the degree of human inter- 
ference, a 


2. Rainfall variability: 


While planning for a rural area, one problem that we 
always encounter is the rainfall variations and their 
implications for land utilisation. Some areas get too much 


173 
while 


rainfall,/ some get too little ina year. But the total rain- 
fall in a year is not that useful an indicator of climatic 
potential of landuse. We must know also the variations in 
rainfall in time and space. Temporal (time) variation means 
how the rainfall is distributed throughout the year, monthly 
or weekly. If there at adequate rainfall during the months 
or weekSwhich constitute the growing season, crops can be 
raised well, even though the other months may be dry. ‘So 

a total rainfall of 30" distributed almost equally among 

4 months is more useful for agriculture than one distributed 
equally among 9 months. But if much of it fallsin one month 
alone, it may not be of much direct use - in fact, it may 


prove injurious to soils. 


One method of estimating the usefulness of rainfall 
is the index of de Mortonne/Lauer: | 
12n 


ee, ea LO 


ar = 


where n = average monthly precipitation amount in milii- 
metres s : 
t = average monthly temperature in Centigrade; ard 


i 


aridity index. 


The boundary between aridity and humidity is reachec 
when i= 20; a higher index indicates humidity, a lower 
aridity. It should be noted here that for agro-clirato- 
logical purposes, an effective dry period is a period cf 
three consecutive months during which precipitation 1s less 
than 4 inches (102 mm) per month. This is the minimum 
amount of rain needed for cultivation of crops and hence 


to maintain agricultural landuse. 


Variability of climate can also be measured statisti- 
cally. Standard deviation (ss = Sigma) is the more wicely 
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used measure of variability. It is calculated by summing 
the square of the deviation of each value from the average, 
dividing by the number of cases and then taking the square 


root. 
| Sagi ee 
J. (x4 =. X) 
a = f 
rae: \ n 
where X = an individual value 
= Sr 
an (the mean or average ) 
n = number of cases 
2. = Sum of all values for: ie soho 


7 
i 


Variability of rainfall may be compared between 
Stations if the standard deviation is expressed as qa por- 
centage of the mean (co-efficient of variation, CV) 


/ 


F Ys 
CV. = “—=—" = 706 ' 
4 


~~ 


3. Water resource assessment: 
Ramen ae hee 


In 1945-46, Khosla evolved the following rele ion- 
Ship describing run off as a function of rainfall and 
temperature. The method is vseful for assessing water re- 
Sources Tor large river basins. But it is less useful for 
Small watersheds where topogiaphy plays a significant role 
in run off. Khosla formula iss | 


Rm = Pm be Lm 


where Rm = monthly run off in cm. 
Pm = monthly rainfall in cm, 
Lm = monthly evaporation losses in om = 0.481 Tx 
Tm = mean monthly temperature in‘C 


#15 
4, Water requirements for agriculture: 


Blaney and Criddle derived an equation in 1962 “nich 
is widely used for estimating the water requiremen’ 


crops. It is written as: 
ao) Thee ee 


where U = monthly evapotranspiration in inches referre: to 
as consumptive use. 


t x p 


100 
+ = mean monthly temperature in degrees Fahrenhe*t 


K = Crop constant 


f = monthly evapotranspiration factor = 


p = monthly per cent of day time hours of year. 


The consumptive use coefficient (K) varies from ronth 
to month and has to be derived empirically. 


5. Ground water balance equation: 


The amount of ground water available in a particular 
area can be expressed by the formula: : 


G 20h 22 + © 


where G = recharge of ground water 
P = average precipitation multiplied by the ares of . 
the basin | | 
R 
E 


run off 


evapotranspiration. 


D. Economic Base Analysis 


Productive activities, as we know, differ among them- 
selves in many ways. We know the differences among agri- 
culture, manufacturing, etc, All these activities are there- 


fore classified in three classes: 


1, Primary: Agriculture and related activities, 
2, Secondary: Manufacturing, and 


3, Tertiary: Transport, Gommerce, education, ne 
etc. 
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There is another way of classifying these human acti- 
vities. The criterion for this classification is, whether 
the products of the activity are sent outside the producing 
region or they are used within the region. The exporting 
activities are classified as basic and the non-exporting 


ones aS non-baSic, . 


y eee Location quotient: 


Hreauentige theséuas of a region 's wi taviis. eaeane re - 
lations begins with a Simple analy "sis employing location 
quotient. This quotient does not require extensive data 
collection and processing. It is a device for comparing a 


region's percentage share of a particular activity with its 


Lriyp 


percentage share of some basic aggregates. If Region A, 
instance, accounts for 10 per cent of the national total of 
steel manufacturing, and the region's total income is 20 
per cent of the nation's total, the region's location 
quotient (with income as base) for steel making would be 
0.5. 


A more elaborate way of calculating location quotie.’ 
for an industry (i) in the given region is: 


Si/Ni 
S/N 
where Si = Number of wage earners in industry i in a given 
region; . 
S = Number of wage earners in all industries ini 
region; 
Ni = Number of wage earners in industry i in the 
nation; and 


N = Number of wage earners in all industries in the 
nation, | | 
Instead of number of workers, one may take income, 


value added, population or area aS the base for calculatin 
location quotient, 


11.7 
2. Location ourve: 


Another device to assess the position of a region in 
a system of regions is localization curve. It is con- 
structed from a set of regional percentage figures by 
plotting on the vertical axis the cummulative percentage 
figures for the given industry's employment and on the 
horizontal axis the corresponding cumulative percentage 
figures for the base magnitude. The procedure involves 
(1) ranking regions by location quotients along the re- 
levant row; and (2) plotting regions by rank on a cumula- 
tive percentage basis. Suppose that we have a four region 
country - A,B,C,D. Location quotient for each region for 


a particular industry ces t5a8. HeDs Tea and 0.43. 


Since region B has the highest location quotient, 
its percentage in fig. 7.5 is plotted point 1. We then 
add A's percentage to B's and plot point 2 and add the two 
percentage to C's and plot point 3. Joining the points 
gives the Tocalization curve. if the distribution is the 
Same as in the nation aS a whole, the curve would be closer 
to 45" line. Farther away from 5 Line it is, more 
is the distribution (fig. 7.3)- 


3, Interregional flow analysis: 


The location quotient and localization curve are 
indicative of the extent to which a region's activities are 
in balance. Additional data can be acaquired about region's 
strengths or weaknesses in relation to. other regions by 
resorting to interregional flow analysis. There are three 


types of flow analyses which are often used by area planners. 


4. Commodity flow analysis, 
2. Money flow analysis, and 
3, Analysis of regional balance of payments. 


198 


: 60 100 
Employment in eit Industriga. 
(Cummuietive Parsentage} *.. 
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The commodity flow analysis deals with the physical 
movement of individual commodities and groups of commodi- 
ties from and to the region. This analysis immediately 
points oat the importance of imports as well as exports in 
a regional economy. If. possible, a planner should collect 
historical data giving details of the amount and value of 
commodities of different types moving in and out of the 
planning area. Destination of the outgoing and origin of 
the incoming commodities should also be noted, 


Apart from commodity flows, there are money flows, 
communication flows, human flows, etc., which also should 
be studied and analysed. To some extent, the money flow 
is nothing but monetarily evaluated commodity flows. But 
money flow is also in response to flow of services. People 
of region A, working in region B, send money orders and 
cheques from B to A. In a Subnational planning situation, 
Savings of one region can be spent in another region 


through the national banking system. 


Closely related to commodity and money flow analysis 
is balance of payment analysis. The latter, however, con- 
siders a single region vis-a-vis the rest of the world and 
thus precludes the general interregional perspective 
captured by the commodity/money flow analyses. 


The balance of payment statement gives all transac- 
tions between the planning region and the rest of the 
country and equates total inflows and total outflows. A 
typical statement may be: as follows. 


Item Export Import, 


Tg ae en en 
Sr EM ET Pee PAA SS 


A, Current Account 


1. Commodity trade 


(a) Wheat + 100 - 10 + 399 
(b) Ore + 0 my §H - 50 
(n) Others 
2. Service trade 
(a) Freight + 200 "4 = 309 - 100 
(b) Education + 250 - 100 + 450 
(n) Others | : op ere. 7 
3. Gifts and unilateral 
Boral: + 2250 - 1500 SF BPSO 


B. Ca ital Account 
Net Capital Moveme nt 


C. Errors and Omissions ie ee + 

Under the current account would come only those tran- 
Sactions which are completed in a- particular year. Those 
which spill over longer periods are covered by capital 


account. For example, if Rs.1000 worth of wheat is exported, 


money has come in and so it is recorded unde> current account 
export as plus. But SuppoSing, it has gone as loan, then 
it would be entered under capital account as plus, 


4. Regional mMulviplier: 

It is the rate of the Spread of impulses originating 
in any sector of the regional economy to other sectors, 
Such Spreading in essence has a multiplying result, I+ 


—_— 
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thus tells how growth in one sector induces growth in other 
sectors. 


The concept of regional multiplier is a derivative 
of the concept of basic and non-basic activities. Basic 
activities are those’ which produce goods/services for ex- 
port; and non-basic are those which produce goods /services 
for local consumption/use. The non-basic activities are 
also known as service or local activities; and the basic 
as export activities. The regional multiplier is equal to 
total (or increase in) employment in both basic and service 
activities divided by total (or increase in) basic employ- 
ment. The unit of measurement may be employment, produc - 
tion, value added or any other convenient unit like in- 


come. 


The formula for the calculation of multiplier is 


S a 
Se Spee ont 
= gece Stas : 

7 Bee gr ae 


where Ke = Employment multiplier 
Be and Se = Employment in basic and service sectors 
+ = time (base) 


@. = -Feriod. 
For example: 
If total employment in basic sector = 1000 in 1950 


and 1200 in 1970 
Total employment in service sector 3000 in 1950 and 


2400 in 1970 


| 

—e 

+ 
oO 
O 
oO 
| 
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Multiplier for 1950 = 


| 
— 
. 
E 
© 
Oo 
i 
WN 


For- A970: = 
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— 
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I 
~~ 


for 1950-70 
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While the concept of multiplier is simple, the data 
for it are difficult to find. In the first place, it is 
very difficult to identify in clear terms, basic and service 
components of an economy. Most firms produce goods bothfor 

export and for internal use. Adeauate data to allocate 
export and import component of each firm are not available 
in India. Another issue often raised is the dependability 
of past data for prediction. The technology may change and 
it may have its own implications for basic -non-basic ratio 
in the future. Nevertheless, it is a useful tool of 
analysis in area planning. as 


Chapter VIII 
METHODS AND TECHNIQUES USEFUL IN 


INTEGRATED ARBA DEVELOPMENT PLANNING - 11 


In this chapter, we propose to discuss a few more 
methods and techniques useful in area development planning. 
No attempt is made to illustrate the methods with examples, 
as this would be attempted in Volume III of the report. 


A. Indicators of Deve Lopme nt 


Several attempts have been made in the past to work 
out indicators of development. The idea is to find quanti- 
tative measures for determining the relative poverty or rich- 
ness of an area. Quite often per capita income 16 taken as 
an indicator of development. But, we do not have income data 
for areas smaller than a district. Moreover, income as the 
sole indicator of development is also questionable. There 
are many other factors which determine development and 


quality of life. 


The average per capita income may be so distributed 
among groups of people, and areas, that a few may enj oy 
luxuries and while a majority may fail to get even basic 
necessities. Availability of education, health, communica- 
tion and other services iS an equally important indicator of 
development. Other indicators are sectoral employment and 
output, use of modern technology in productive and service 
sectors. Keeping all these in view, 4 number of people have 
developed indices of development. The indicators which are 


commonly included in the test consist of: 


1. Per capita income 


2, Working population as ver cent of total 
population 
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3. Urban population as per cent of total popula- 
tion . 

4. Factory employment (daily) per 1000 popula- 
CLOW Be aor eee pn 


5. Per capita factory. output. 
6 Irrigated area as ver cent of cropped area 
7. Per cent of area under crops 
8 


. Fertilizer consumption per hectare of cropped 
area 


9. Per capita electricity consumption 


10. Length of surfaced roads.per 100 km. of all 
roads - 


11. Motor vehicles per 100,000 population 
12. Percentage of children in school; and 


13. Daily newspaper circulat<on ver 1000 popula- 
tion. 


There are cases of more than 10O indicators being 
used. The values of the indicators are added together and 
placed in descending order areawise, The total of all indi- 
cators is often called Composite indicator or index of 
development, In 4 particular year, the area getting highest 
index will be counted as best develoved, 


Severel analysts use factor analysis to identify one 
to three major factors Which account for development. We 
would not elaborate the methodology of Tactol analysis, as 
it is too sophisticated to be of much use in rural planning 
activities, Further, it suffers from many limitations and 
hence should be used only if one knows fully well the draw- 
backs of this technique, 


The index method also suffers from many drawbacks, 
In the first place, all indicators of development are 
treated equal, In real life, it is not SO. Secondly, what 
appears to be a set of indicators is in reality nothing 


but the consequence of Something which is yet to be under- 
stood, or it may be the interrelationships among various 
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indicators which is the real cause of development, not the 
indicators themselves. 


Notwithstanding the above drawbacks and shortcomings; 
the index method of determining the degree of development of 
an area (in comparative terms) is the best and the simplest 
which field workers and micro-Level planners with limited 
facilities can fruitfully use. 


B. Industrial Complex Analysis 


Industrial complex is a set of activities occurring 
at a given location and belonging to a group of activities 
which are subject to important production, marketing or 


other interrelations. Complexes may be o1 three types: 


4. Comprising of successive stages in the 
production of an end product; 


®. Joint production of two or more commodi- 
ties from a single class of raw materials; and 


3. Two or more of basic raw materials and 
intermediate products combine to: Torm 
two or more products: 
Figure 8.1 shows the links in an industrial complex. 
It gives a simplified example in which fertilizer and 
synthetic fibre production is lintred to the basic oil 


refinery. 


Industrial complex analysis can become 4 very useful 
tool in rural area development. If the main activities of 
en area are confined.to agriculture, one can think of an 
agro-industrial complex. As explained through fig. 8-1 
there are two types of link activities which can be built 
around a basic product/activities: (i) final products for 
consumption and (ii) raw materials for other industries. 
The whole concept can be further extended to cover market- 


ing, servicing, etc. also. 


While planning for rural area development, it would 
be useful to identify 4 few products around which agri- 


cultural or agro-industrial complexes could be developed. 
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Even if one such complex is developed in the, area of opera- 


tion, it would provide enough incentives for more inte- 


grated ventures. The role of co-operatives and the public 


sector agencies is quite important in this regard. A case 


of dairy complex is given in fig. 3.2. 
C, Input-output Analysis 


As apparent from industrial compiex analysis, Various 
** human activities are mutually interconnected, The output 
of one activity is used as input by many others. It means 
that we cannot develop a selected activity without taking 
care of the other products which go as raw material or 
other activities which use the firal product. Input-output 
analysis, also known as inter-industry analysis, is a 
fruitful approach to depict and investigate the inter- 
linkages among various activitics. 


Input-output technique t911s us how the output of a 
particular sector of activity is used by other sectors 
of activity. It does so with the help of a fiow table 
fty,. &..3} 


The tablerevealshow the gross out-put of agriculture 
(row 1) is used by various sectors. Similarly, it also 


tells how much agriculture buys from other sectors (Column 1). 


The total input in agriculture is ocval to total output. 
In other words, it tells that to produce 100 rupees worth 
of agricultural products, the inputs required are: Rs .13 
from agriculture, Rs.20 from manufacture, Rs. 12 from 
transport, etc. If the other sectors are not developed 
enough to contribute these inputs, agriculture cannot pro- 
duce Rs.100 worth of goods. So, planning of agricultural 
development cannot be done in isolation. Same is the case 
with all other sectors. 
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1. Agriculture b ie 1> 10 20 22 20 100 
2. Manufacturing 20 


3. Transportation 12 


A, vege .. 5 
5. Households 40 — 
6. All others | 10 


Total inpite.. 100 - 


fig. 8.3 - Table showing input - output flow. 
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In fig. 8.3 we have shown only six sectors. But this 
is not a realistic model of the Economy. One can have as 
many sectors as the data conscraints permit. Input—out 
tables with more than fifty sectors are quite common. No 
effort has so far been made to prepare input-output tables 
for villages, groups of villages or districts. 


The concept of input-output may be further expanded 
to develop interregional input-output tables which would 
Show which sector of which region buys the products of a 
region and supplies the inputs of various products of a 


region, 


D, A Composite Approach to Agricultural Development 


1. Introduction: 


The increasing interes+ shown by social Scientists in 
problems of development during the last two decades or so 
has given rise to a number of theories and approaches. 
Although many of these theories and approaches provide deep 
insights into certain aspects of development, they do not 
offer any general conceptual frame which can be used by 
planners and policy makers in formulating action programmes 


designed to promote development. 


These theories and approaches have two basic limita- 
tions, which have great implications for development in 
general and agricultural development in particular, In the 
first place, they attempt to seek 3 Single vositive catalyst 
or ‘primum mobile' which can generate a positive process of 
development and do not take into account the totality of 
the environment within the framework of which developmental 
processes work, } 
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In the second place, these theories and approaches have 
been formulated with a view to solve the problems associated 
with industrial expansion and growth and not those of agri- 
cultural development and change. There appears to be an 
implicit assumption that the problems of development are 
essentially those of industrial development. This assumption 
is unrealistic because it is the agricultural sector that is 
the foundation on which the economies of most of the under-— 
developed countries of the world have to be built. 


There are several reasons why agricultural development 
is so basic to economic development in the underdeveloped 
countries. In order that developmental processes become a 
lasting reality, they must emerge from within and conform to 
the genius of the people. As Pentony has remarked they 
“cannot be imported from abroad" and transplanted anywhere 
and everywhere / experts in the narrow sense of acquiring 
certain technical skills made available by developed 
ae In countries or regions where more than 80 per 
cent of the available labour force is trained in nothing but 
certain rudimentary methods of agricultural operations and 
where there is hardly any sndustrial base to start from, 
agricultural development may by necessity of circumstances 
take precedence over industrial development. The history 
of economic development in many of the present day developed 
countries also points to the fact that ‘improvements in 
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4. De Vere B, Pentony (ed.), The Underdeveloped Lands - A 
Dilemma of International Bconomy San Francisco: 


Chandler Pub. Co. 1960), p.9. 


2. This is not deny the close anterrelationship between 
agricultural development -and |. provisions for indus- 
trial development. A plea for agricultural development 
presupposes a rapid development of those industries 
which have direct bearing on agriculture. 
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agriculture came first. 


By its very nature, agriculture is unable to develop 
the seeds of its own transformation. Confined to small 
Operational units, isolated from large population centres, 
and subjected to the inescapable rhythm of nature, agri- 
culture in backward economies tends to become ‘a way of 
living' rather than 'a way of getting a living'. And being 
bound so crucially to extensive space and a biological 
time schedule, it is unable to create the conditions that 
are so typically responsible for the creation of large 
plant units in the industry. 


In such circumstances there is no hard and fast 
line to be drawn between agriculture and all other economic 
functions, Agriculture, agricultural industry and kitchen 
work are one uninterrupted and interlocked chain of func- 
tions. The present day economic theories are not based on 
the empirical studies of such agricultural systems. 


What then should be the nature of a& theory or approach 
which can explain the processes of agricultural development 
better than the existing ones do? Only that approach which 
treats agriculture as a system formed by a number of inter- 
dependent and interacting sub-systems which acquire mean- 
ing and substance only when they form part of that system, 
can adequately explain these processes. Even a casual visit 
to a peasant farm in any part of the world points to the 
fact that the life of the peasants engaged in traditional 
agricultural systems functions within the framework of a 
composite environment, the individual elements of which 
cannot be treated independently without doing injustice to 
the reality of the situation or without running the risk 
of misconception or self-delusion,. 
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The purpose of this section is to suggest an ana- 
lytic framework or model which treats agriculture as a 
system formed by a number of variables which are in- 
extricably linked with each other and which point towards 
& geo-economic strategy for tackling the agricultural 
problems of the underdeveloped countries of the world. 


Each rural community organises its. agricultural re- 
sources in its own unique way. Even those communities 
which exist in the same habitat differ in their methods of 
resource organisation. For example, the Old Order Amish of 
Lancaster country, Pennsylvania, organize their agricultural 
resources in a fashion that no other group living in the 
same habitat does. Students of agriculture will not be 
hard put to multiply examples so as to show that such 
anomalies are universal and not typical of any one region 
or country. 


The different types of agricultural systems can be 


grouped aia two broad categories. 


v5 Those systems in which the Staak elements 
either remain unchanged for a iong time or change too 
slowly to be perceptible over decades or even over scores 
of years. Such systems possess 4 relatively fixed and 
determinate structure of their constituent elements which 
is handed down from generation to generation. Since newer 
elements carinot penetrate sich systems easily, the pro- 
ductivity per unit of land is low. Usually such systems 
are also characterised by low per capita productivity. 
The types of farming characterized by such ‘agricultural 
systems may be referred to as traditional, or under- 
developed agriculture. : 
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developed agriculture. | 
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2, Those agricultural systems which do not possess a 
determinate structure of their constituent elements. In 
these agricultural systems new elements are constantly added 
and old ones subtracted with much less resistance. What 
elements are included in these systems depends largely on 
the economic gains to be derived from them in the market and 
not so much on tradition, custom or belief, The types of 
farming characterized by such systems may be referred to as 
modern, or developed agriculture, 


The problem of changing a traditional underdeveloped 
agriculture with a fixed and determinate structure of con= 
stituent elements into a developed agriculture with a 
dynamic and indeterminate structure of constituent elements, 
involves two closely related processeS. 

1. The introduction of €conomically gainful 

elements which are absent from the system. 


2. The substitution of all non-gainful or 
relatively less gainful elements which are 
already present in the system by elements 
which are more gainful. 


What are the elements which are likely to be incorpo- 
rated in a given agricultural system? What should be the 
rationale of policy decisions in this regard? Why is it 
that certain elements are readily incorporated in an agri- 
Cultural system, while others are rejected? The answer to 
these and many other related questions lies in the under- 
Standing of the Composite environment a model of which is 
presented below, ’ 


i ienemememmeneene ee. ee 


“1, For further exposition, see R,?, Misra, Diffusion 


of Agricultural Innovations, 1968, 
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2. Model of an Underdeveloped Agricultural System: 


Given the vresent stat> of agricultural technology 
in the world, agricultural geographers can tell, at least 
theoretically and approximately, what crops and animals can 
be raised ina given habitat. Location, land forms, soils, 
climate, flora and fauna put certain limits on the choice 
of elements. Even if areas of extremes of climate as the 
polar regions and much of northern Africa are excluded as 
essentially uninhabitable, one will find that natural limi- 
tations on the choice of crops and animals are manifest 
everywhere. For example, eertain crops can be grown in 
regions of temperate wietutcn tenis certain others only in 
regions of tropical and subtropical climates. 


Vogt interpreted and conceived the physical limits 
7s 


in terms of biotic potential. He severely criticised the 


agricultural planners and policy makers for trying to solve 
agricultural problems while ignoring the biotic potential 
and carrying capacity of land. Williams also concurred 
with Vogt when he stated that in order to satisfy the 
national interest agriculture's "system of production must 
be well adapted to the physical circumstance, especially to 


climate.. Economic circumstances clearly also influences the 
ee 
12. Vogt stated his theory in the following symbolic form: 
C = B:E 
where C = Carrying cavacity of land 
_B = Biotic potential or the ability of land to 
produce crops and to sustain animals of 
different kinds. 
Environméntal resistance, or the limitations 
that any environment, including the part of 
it contrived and complicated by man, places 
on the biotic potential. 


C2 
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Hidden 


choice of system, but economic factors can operate only 


within the limits set by physical conditions". 


Let these physical limits on the choice of elements 
be shown by a circle P within a rectangle R in fig. 8.4. 
The rectangle. R encompasses all those elements which can be 
combined together to form an agricultural system anywhere 
in the world. The elements naturally are very large in 
number and can be indicated by a symbol x. The circle P 
delimits all those elements the existence of which is 
physically possible in a given habitat. In certain areas 
P will be large, while in certain others it will be small, 
depending upon the favourableness of the natural environ- 


ment, 


All those elements which are physically possible in 

a given area may not necessarily be available to the in- 
habitants of that area. They cannot really become part of 
their agricultural system, unless they are in conformity 
with their cultural values. Before these elements can be 
accepted they must, therefore, go through a process of 
selection and screening. In this process, the first test 
these elements have to pass is the test of cultural com- 
patibility. As the process of selection and Screening con- 
tinues, some of the elements are accepted readily, others 
are cast aside indifferently, while still others are re- 
jected outright. For example, if the Government of India 
Should want to develop beef industry in India it is not 
likely to Succeed, because eating of beef is incompatible 
with the cultural values of the Hindus who constitute 
majority of the population of India. Likewise, there is no 
12. T.H. Williams (editor), Principles of British Agri- 

cultural Policy (Oxford: Oxford University Press, 
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chance of hog raising being accepted as an element in the 
agricultural systems of the countries where Moslems form a 
Similar cultural restraints exist.in all so- 
Sometimes these restraints are explicit and at 
Let all those elements which can 


majority. 
cieties. 


other times, implicit. 
be culturally available to the farming people of the area 


in question be shown by a circle © within rectangle R in 
fig. 8.4. Circle C encompasses all those elements which 


are culturally available to the farmers, 


P and C may or may not overlap each other completely. 
In almost all cases they will not. .The part overlapped 
covers those elements which are physically possible and 
culturally available. The elements which lie within P but 
not within © are only physically possible and those which 
lie within © but not within P are only culturally available, 
The sizes of circles P and C point “to the fact that the 
physical and cultural restrictions are not as coersive as 
those represented by T, S and E (fig. 8.4). Being less 
coersive in nature, these restraints provide considerable 
Scope for development through technological and socio-eco- 
nomic changes in agricultural systems. In fact, even in the 
most developed areas of the world, all the elements that can 
be said to fall within P and C are not exploited by the 
farmers. These two restraints may thus be said to put a 
Sort of theoretical ceiling to agricultural development. 
Within these theoretical ceilings there exist a number of 
practical ceilings which result from the state of technology, 
Social and political institutions and economic organization 
of the society. 


Since, it is generally not vossible to incorporate 
an element in an agricultural System which lies outside the 


boundary of either P or C, prudence and practical judgement 
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would suggest that such elements be excluded from the plans 
for effecting agricultural changes in any given area at any 
given time. Failure to realize the significance of these 

two primary restraints brought many 4a frustration to those 
who attempted to change agriculture in many underdeveloped 
countries. It may be pointed out that because of the 
differential effects of changing technological socio-political 
and economic factors, agricultural development is likely to 
pe faster in areas where the potentials shown by P and © are 
large than in areas where the potentials are small. This is 
particularly so in the initial stages of development when 

the level of technology is very low. One of the most 
important initial steps in planning for agricultural develop- 
ment is, therefore, to understand well the restrictive forces 
of P and C. aye 


Apart from P and C there are three other restraints 
which limit the choice of elements. These are T, S and #, 
Agricultural technology offers the means by which the ele- 
ments lying within P and C can be exploited. In areas where 
technology is backward, only a small yart of the potential 
resources is actually used by the people. Technology, how- 
ever, never reaches a level of development at which all 
potentials can be exploited. This is because with each 
change in technology the potentials are also likely to in- 
crease, and also because technology is always tied up with 
the socio-political and economic factors. In any case, at 
any given time in any area technological restraints are 
always. obvious, and can be represented by another circle fT 
within P. As T expands, the number of elements available 
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to the farmers also increases. It may thus be stated — at 


least hypothetically - that other factors remaining the same, 
and within the limits set by P and ©, agricultural cape 


ment is a function of technological change. 


Technology is, however, not only related to the 
physical and cultural environments but also to the socio- 
economic structure of the society in Question. Thus in addi- 
tion to T, there are two other restraints which further 
reduce the number of elements to be included in an agri- 
cultural system. One of them is E or economic restraints. 

EF is an important restraint because unless an element is 
found economically gainful, it is not likely to be adopted 
by the peoples For example, unless dairy farming is more 
gainful than general farming, there is no reason why farmers 
Should change to dairy farming. Let the economic restraints 
be represented by a circle E within P and T in fig. 8.4. 


Strangely enough, farmers do not always combine such 
elements which are economically gainful. There is indeed 
an incentive for them to employ only economically gainful 
elements in their production processes, but there is also 
an incentive to employ those elements which are Socially 
desirable. For example, a tractor is an economically gainful 
element and ought to be adopted by the farmers. in Lancaster 
Country, Pennsylvania, but the Old Order Amish’ still. con- 
tinue to use horse power mainly because a tractor is con- 
Sidered to be a socially undesirable elements. Similarly 
the redistribution of land in many countries of Latin 
America may be an economically gainful proposition, but the 
governments of these countries have so far found it a Socially 
undesirable change. Let these Socio-political restraints be 
represented by circle S within circle C, 


1. A group of settlers of German origin. 
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Now what are the elements that are likely to form 
part of an agricultural system? Clearly, these will be the 
elements which lie within the circles P,C,T,# and 5S at tle 
same time. If the number of elements encompassed by the 
overlap of all these circles is Small as in figure 8.4, that 
agricultural system, by definition, is underdeveloped, but 
if it is large, that system, again by definition, is 
developed i 
petween the two lies in the fact, that the underdeveloped 


in the process of development. The distinction 


agricubtural systems, having a large number of elements are 
complex. It may be recalled that agricultural development, 
as used in this study, is a relative phenomenon. It is 
difficult to state in definitive terms, which agricultural 
‘system is more developed than the other. Such is possible 
only in relative terms. 


3. How underdeveloped agricultural systems function: 


In underdeveloped agricultural systems not only the 
number of resource elements is small, but there are also a 
considerable number of elements in the system that are not 
economically gainful. If the agricultural system is orga- 
nised on an economically rational basis, all the elements 
must lie within the sector encompassed by P,C,1,8 and Bi, 1,006 
the cross-hatched area in fig. 8.4. But as apparent from 
this figure the hatched area extends beyond E to circle fT. 
The elements that lie between E and T (single line hatched 
area in fig. 8.4) are technologically available and socio- 
politically desirable but economically non-gainful. Never- 


theless, many of these non-gainful elements are included in 


the underdeveloped agricultural systems. An example will 
illustrate this point better. Many farmers in northern 
India keep large herds of cows, chiefly because a large 

herd is the sign of economic prosperity. The author, during 
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one of his investigations there, found that the cost of 
keeping a cow per year far exceeded the returns from it. 

It may be remembered that most cows in India do not give 
more than half a pound of milk per day; their chief con- 
tributions are the dung which is used as manure and the 
power of the bullocks which is used for plowing. Now from 

a purely economic point of view, these farmers lose eco- 
nomically but they get many social benefits out of their 
large herds. They are respected by other farmers and are 
also able to donate some of the cattle to their relatives 

on various occasions. It is not suggested that the practice 
of helping others is undesirable. It is suggested, however, 
that farmers in underdeveloped areas are less of an economic 
men than their counterparts, say, in the United States or 
most of the West European countries. 


In a society which has continued for a long time 
without basic changes, the total environment Surrounding 
the members of that society attains some sort of permanency 
and seems to satisfy the purposes and motivations of its 
members, Many of the elements included in the agricultural 
Systems of these societies, are not economically gainful. 


This situation is, however, not accidental; it serves 
certain basic social purposes and needs. The elements in- 
Cluded are not likely to be traded for other elements that 
do not serve those needs and purposes. Alternatively, the 
purposes and needs of the society itself would have to be 
Changed if currently excluded gainful elements are to be 
included, 


A peasant in a traditional Society is not a techno- 
logically and economically alert person. In the relatively 
unchanging world in which he lives, he depends on his fellow 


peasants for help and assistance. This he can do only if 
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he maintains a close interpersonal relationship with his 
fellow men. He, therefore, clings to tradition with stubborn 
resistance and often with superb confidence, skill and en- 
durance, But whenever he finds that he can change a Situa- 
tion to his PATAUTAS, he exploits the opportunity with the 
Same skill and confidence. That is why an outside observer 
might conclude that the peasant in such countries has a 

split personality; in certain respects he is rational, but 
in certain others he is stubbornly traditional. 


There are always two powerful forces acting and re- 
acting on a peasant in the underdeveloped area. Economic 
advantages impel him to select those elements which are eco- 
nomically gainful to him and his family, but his practical 
judgement, born out of his sense of helplessness and fatalism 
in the face of unalterable natural and social forces, impel 
him to seek security in customary practices, and thus 
select elements which are ec onomically non-gainful, but in 
conformity with established practices, The peasant's desire 
for economic betterment inspires him to experiment and change, 
white his dependence upon his fellowmen and women motivates 


him/conform and resist change. 


If one looks as the eee as a part of a compos ite 
environment, and not of only a natural and/or an economic 
environment, one is better able to perceive the reasons 
why changes in the traditional societies are slow. It is 
empirically right to state that farmers in the traditional 
societies resist change, but it is also right to state that 
they can accept change. It depends on how one 10oks at the 
problem. As remarked by Spicer, "the notion that people tend 
to resist rather than accept change may be a special idea of 
our era, formulated by those who are especially conscious of 
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cultural: differences or by those who are engaged in trying 
to bring about change. To the latter, certainly, the fact 


; P . A] 
of resistance is more striking than acceptance , 


Because of stagnation or imperceptible changes over 
centuries, all factors, including the physical and cultural 
i.e.,P and C are at equilibrium at the level shown by the 
hatched section in fig. 8.4. Although P indicates a large 
potential, only a very few of the potentially available ele- 
ments are actually used; and hence for all practical pur- 
poses P coincides with T, Likewise, C coincides with S. 
Thus the boundary within which the actual elements exist is 
formed not only by T and S but also by P and C. E lies in 
between these restraints from a self pervetuating vicious 
circle as described Hy Myrdal in his Rich Lands and Poor. 


4. How underdeveloped agricultural systems change: 


The approaches and theories prevalent at present 
imply that change in one or the other factor of the total 
environment, can transform an underdeveloped agricultural 
System into a developed one. Stated symbolically, the pre- 
Scribe that, 


Agricultural development - f( Por Cor Tor § 
or E) tweed as Agricultural Development is a function of 
change in P or change in © or change in T or change in S or 


Change in E), 


The composite approach explained in this chapter puts 
this model in the following symbolic form: 


1. Edward H. Spicer, (ed) Human Problems in Technological 
Change - A Class Book (New York: Russell Sage Founda-. 
tion, 1952), pp. 17-18. 
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Agricultural development -f( P, C, T, 8, and 
E) where P,C,T,S and E are mutually interdependent 
factors and where changes in ~ and C are assumed to be 
Qualitative aad not quantitative. 


This model shows how various factors involved in the 
process of agricultural development are interconnected and 
interlocked and points out that all of these factors do not 
have the same degree of fixity or flexibility. This inter- 
relatedness explains well why many economically advantage- 
ous techniques are not adapted by the farmers in under- 
developed countries, or why just ten miles from the booming 
industrial city of Bombay, farmers live the same stereo- 
typed life their grandparents lived a century before or why 
the Old Order Amish in Lancaster country» Pennsylvannia 
U.S.A., continue to use horse power in preference to 
mechanical power, like other socio-economic systems the 
agricultural systems of the underdeveloped countries also 
have a critical range of flexibility. But this range is such 
that changes within the limits set by it, by and large, main- 
tain the system intact. In order to bring a totally new 
_ structure of elements, the chonges have to occur beyond this 

-eritical range. But any major change can occur only when 
the internal or external forces affecting the system demand 
a change beyond the critical range. The first reaction of 
any people to.such forces is to recoil and resist. But as 
Soon as it is realized that resistance to change is likely 
to undermine the whole system, more and more of them adapt 
themselves to new circumstances. As statec earlier, there 
are always two basic urges that inspire the people to action. 
One tends to push in the direction of gainful elements, the 
other toward the established practices, Resistance to change 


is derived from this tendency to conform to the established 
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practices. What is needed then, is the creation of condi- 


tions under which people in the rural areas of the under- 
developed countries not only nave a more liberal choice of 
elements, but also the capability of making choices. Agri- 
cultural development, thus, not only entails economic 


development but also human development. 


The solution of the complex problem of agricultural 
development involves a plan that is oriented not only toward 
the provision of capital or any other single factor of pro- 
duction but also of education, training, new social organisa- 
tion, techniques, increased land resources, and many other 
day-to-day necessities of the farmers. To sum up, since the 
life of the farmers in the underdeveloped countries func- 
tions as a complex whole and not in isolated functional seg- 
ments, any plan that is meant to change their agriculture 
must embrace all aspects of their life. In such situations 
a long-range composite community development plan oriented 
toward agricultural improvements is more likely to be 
successful than a crash programme designed to change the 
agricultural practices alone or a social welfare programme 
designed to change the values and Social structure of a 


community. 
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Chapter IX 
LANDUSE PLANNING 


To make a sound and comprehensive land use plan, two 
sets of facts are needed. One is an inventory of the land, 
which is best recorded on amap. ‘the other has to do with 
facts about the farm business - available facilities, etc. | 
It is necessary to know the carrying capacity of each hectare 
of land. 


A. Land Capability 


Soil conservation technicians have discovered that 
the land inventory, in order to meet the neeas for planning 
conservation farming, must be more than a soil map, erosion 
map, or a Slope map; and yet it must be simple. It must 
show clearly the adjustments that are needed. It must be 
sufficiently detailed £0 allow separate treatments field by 
field or acre by acre if necessary. It was in response to 
these needs that the method of classifying land capability 


was developed. 


Land capability refers to the suitability of jand for 
spedified uses. Farmland as a rule is used eivher for the 
production of crops requiring tillage or for some form of 
permanent vegetation (usually grass, other forage plants, 
or timber) requiring little or no tillage. <n classifying 
land capability, answers to these questions are first sought: 
Is the land suited for the production of crops? Can it be 
cultivated without soil erosinn? Js its sare and permanent 
use limited to the production of perennial vegetation? 


Probably most farmers have made at one time or another 
in their own minds some kind of classification of the capa- 
bility of their land. They know that some fields can be 


used for cultivated crops and that others are too steep, 


hii han en EE 

* An extract from A Manual on Conservation of Soil and 
Water, United States Department of Agriculture, Soil Con- 
servation Service Agriculture Mandbook No.61. 
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“too stony, too thin, or too wet, for cropping. They know 


that some of their fields which are unsuited to cultivation 
and that s’ill others are most productive 


make good pasture, 
In a general way they know these out- 


if planted to trees, : 
standing facts about their land although probably they have 


never made a map of their farms nor even expressed all of 


these ideas in words. 


Many farmers, however, have failed to realise fully 
that steeply sloping land cannot be farmed safely with level- 
land methods. They have plowed straight furrows and planted 
straight rows rather than change their ‘farming to fit the 
land. This makes some of the rows run uphill and down- 
hill, and every rain falling on an unprotected slope removes 
part of the soil. A few farmers, watching muddy water flow 
from their fields, have appreciated how valuable and how 
irreplaceable their thin layer or topsoil really is and have 
taken steps to check this kind of waste. But losses of soil 
for the most part come about so gradually that they are not 
fully realised. Farming habits, like any others, are 
difficult to change; moreover, precise recommendations for 
Soil-saving measures have not been generally available to 
farmers, Therefore, it is not surprising that in the past 
farmers in classifying their land for use more often than 
not have neglected to consider the full significance of soil 
erosion, | , 


Use and conservation of land are influenced by the 
nature of the soil, the degree to which it has been affected 
by erosion, the slope, the wetness of the soil or its 
droughtiness, and the climate. The climate must. be con- 
Sidered because it affects the crops that can be grown and 
the density of vegetation, both of which help to determine 
the need for and the possibility of erosion control and 


water conservation. 
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Any one of these factors, or several of them together, 
may limit the possible use of land, The rate of soil ero- 
Sion depends on several properties, as soil, vegetative cover, 
Climate and steepness of slope. On some soils erodibility 
on critical slopes is the deciding factor in setting up 
classes of land suited for cultivation. On others, the con- 
bined influence of a high water table and low fertility may 
be dominant. 


1. Facts obtained in the field: 


The only dependable way of determining the capability 
of land is to make a careful examination of it in the field. 
This is done by soil scientists who walk over the ground, 
bore or-dig holes in the soil, and determine its depth, 
texture, permeability, available moisture capacity, in- 
herent fertility, organic-matter content, and other charac-— 
teristics that affect the use, management, and treatment of 
the land. They measure the slope, determine the degree of 
soil loss by erosion, the overflow hazards, the wetness of 
the land, and other significant characteristics. They note 
also the present use of the land. These facts are recorded 


on aerial photographs for later use by farmers and others. 


The factors used in mapping land are characterized by 
differences that significantly affect conservation practices, 
use suitability, crop yields, and management requirements. 

In interpreting what the land can do and what it needs, each 
of these land characteristics is considered in relation to 
all others. | 


The land characteristics and those Significant ranges 
of each that have been found most generally to be meaningful 


are given below: 
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1. Effective depth of soil (as depth over rock,’ tough 
Clay, or hardpan): | 


Very deep v4 -60 inches* or more 
deep o 36 - 69; 
moderately deep 20 — 36; 
shallow ‘wy 10 =— 20; 
Very shallow ri O - 10. 


2. Texture of surface soil (fineness of constituent 
particles): 


Very heavy .. (heavy clay; 60 per cent o7 
more 2-micron clay 


particles); 


heavy W olay “pm clay, sandy 
ay]; 


moderately heavy (silty clay loam, clay 
loam, sandy clay loam): 


medium .. (silt loam, loam, very 
fine sandy loam); 
moderately .. (sandy loam, fine sandy 
light loam); 
light ‘ .. (loamy fine sand, loamy 
sand ) ; ; | 
very light .. (sand, coarse sand), 


3. Permeability of subsoil: 


Very slow ». (less than 0.05 inch of 
water percolation per 
hour); 

31 ow -. (0.05 - 0.20; 

moderately slow (0.20-0.80); 

moderate ». (0.80-~2.50); 

moderately . 

rapid +». (2.50— §.00)> 
rapid -» (5.00-10.00); 
very rapid -» (10.00 or more). 


4, Pefmeability of Substratum: 


Very slow ». (less than 0.05 inch of 
water percolation per 
hour); 


S1 ow eh (0.05 - 0:20) 


moderately slow ‘ 
moderate 
moderately rapid . 


rapid — oan 


very rapid 


5. Thickness of surfade soil: 


.Thin ‘ 
moderately thick .. 
thick os 
very thick 


(0.20-0,80: 


(0.80 - 2.50); 


(2.50-5.00); 
(5,00 -10.00); 
(10.00 or more). 


(O-6 inches); 


(6-12); 
42a Ba) 
(24 - 36). 


6. Available moisture capacity (inches of absorbed water 
per 60 inches of soil depth): 


Very high gee 
high aaa ae 
moderate | eo 
Lowe 6: «i 
very low ens 


7. Reaction > 


Acid tas 
neutral : aie 
alkaline 


8. Natural soil drainage: 
Well drained 


moderately well 
drained 


imperfectly drained 


or somewhat poorly 


drained 
poorly drained 


very poorly drained 


‘pEw-\40 


Na Gie’v 
Ve DR © 


(12 inches or more) 


(9-12); 
(6-9); 
(3 aby 


(less than 3). 


(6.5 pH or less); 
(646 = 7.3 pH) 
(7.4 pH or more), 


(well oxidized and free from 
mottling of colours in 
surface and subsoil); 


(Well oxidized and free from 
mottling except in lower 
part of sub-soil/; 


(Well oxidized surface, 
soil mottled); 


sud- 


(Gray colour, writin eke in 
surface and subsoil 


(dark surface soil and gray 
or mottled subsoil 


a WEALTH 
ay yO acl < 
es el nat ye A} 


Wg for n° 08 As 
rut ae +, 


9. 
10. 


7, 


+2, 


T2. 


t23 


Inherent fertility o% 


Organic content | >» 
Slope 

Erosion we 
Wetness Sie 
‘Salinity — *. 
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High; moderate; low; very low, 


High; medium; low. 


Nearly level; 
gently sloping; 
moderately Sloping; 
strongly sloping; 
steep; : 

very steep. 


No apparent or slight; 
moderate; 

severe; | 

very severe; 

very severely gulled land. 


Slightly wet (growth of crops 
Slightly affected or plant- 
_ing dates delayed for brief 
periods, as less than a 
week); 


moderately wet (growth of 
crops moderately affected 
or planting dates delayed 
by a week or So); 


very wet (growth of crops 
seriously affected, or 
planting delayed as much as 
a month or more); 


extremely wet (swamp, marsh, 
too wet for cultivated 
crops or improved pastures). 


Slight (crop yields slightly 
affected or range of crops 
Slightly limited): 


moderate (crop yields mode- 
rately affected, or range 
of crops moderately 
limited); 

severe (crop yields seriously 
affected, or range of crops 
severely restricted); 


very severe (growth of useful 
vegetation prohibited ex- 
cept some Salt-tolerant 
forms). 


$33 


13. Frequency of overflow .. Occasional overflows, or 
| overflows of short dura- 
tion (crops occasionally 
damaged, or planting 
dates delayed); 


frequent damaging overflows, 
or overflows of long dura- 
tion (crops frequently 
damaged, or range of 
crops limited); 


"2 


very frequent overflows, 
or overflows of very long 
duration (not feasible 
for cultivated crops). 


With these facts and a knowledge of the climate of 
the area, the land can be classified according to its capa- 
bility - its ability to produce permanéntly under specified 
uses and treatments. 


For each area, one or more soil conservationists, 
combining the techniques of Soil science, plant technology, 
engineering, and biology, and working with local farmers 
together determine how the land should be used and the 
practices needed for each kind of land, The facts recorded 
on the land map, research findings, and all technical in- 
formation are joined with practical farm experience in 
classifying the land and in working out the right combina- 
tion of practices to make full use, without waste, of the 


land resources. 


2. The classification scheme: 


The land-capability classification is a systematic 
arrangement of different kinds of land according to those 
properties that determine the ability of the land to pro- 
duce on a virtually permanent basis. Suitability for 
cultivation is assumed to include the use of machinery - 
at least of plows, tillage implements, and harvesting 
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ejuipmens - and the capacity for at least a moderate yield 
of one or more crops with suitable treatment and protective 
measures. The restrictions imposed by natural land charac- 
teristics necessarily affects (a) the number and complexity 
of the corrective practices to be used; (b) the productivity 
of the land; and (c) the intensity and manner of land use - 
for example, the choice of crops on cropland or the amount ~ 


and season of use on grazing land. 


The classification is made and used for practical 
purposes, which is the selection and application of land uses 
and treatments that will, while using the land, keep it in 
condition for longtime production, The latter will involve 
control of erosion, conservation of rainfall, and main- 
tenance. | 


The classification is arranged according to a number 
of categories, 


The. first category covers land suited for cultivation 


and land not suited for cultivation. 


The second category covers the eight land-capability 
classes, Four are suited for cultivation and four are not. 
The classes under this category are differentiated accorn- 
ing to the degree of limitations in iand use imposed by the 
nature of the land itself, 


The eight land-capability classes range from the best 
and most easily farmed land (class I) to land which has no 
value for cultivation, grazing, or forestry, but may be 
Suited for wildlife, recreation, or for watershed protec= 
tion (class VIII). They all fall into the two broad groups 
of land, one suited for cultivation, the other not suited 
for cultivation. 


Boe 


| Clesses I, II and III include land suited for regular 
cultivation. Class I land is very good nearly level lanc, 
with deep, easily worked soils that can be cultivated safely 
with ordinary good farming methods. Class II land is good 
but it has some limitations. It needs moderately intensive 
treatment if it is to be cultivated safely. Such treatment, 
for example, may be contouring and cover cropping to con- 
trol erosion, or simple water-management operations to con- 
serve rainfall. Class III land is moderately good and can 
be used for cultivated crops regularly ina good rotation, 
if plowed on the contour on sloping fields. It has limita- 
tions of such degree that intensive treatment is necessary. 
The treatment may be terracing or strip-cropping to control 


erosion, or intensive water management on flat, wet areas. 


Class IV is fairly good land, but its safe cropping 
use is very limited by natural features such as slope, 
erosion, adverse soil characteristics, or adverse climate. 
As a rule its best use is for pasture or hay, but some of 


it may be cultivated occasionally with prover safeguards. 


Classes V, VI and VII are not suited for any cultiva- 
tion but may be used for grazing or forestry, according to 
adaptability. Class V land has few natural limitations for 
such uses, and. needs only good management. Class VI needs 
protective measures, usually because of slope or Shallow 
Soil. Class VII needs extreme care to overcome or Cope 
with its major limitations, which usually are steep Slope, 
very shallow soil, or other very unfavourable features. 


Class VIII land is suited for wildlife, recreation, 
or watershed protection. It is usually characterized by 
such features as extreme steepness, roughness, Stoniness, 


wetness, Ssandiness, or erodibility. These characteristics 
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make it unfit for any safe or economical cultivation, grazing, 


\ 
or forestry. 


/ 


An outline of the land-capability classification is 


Shown in table 1. 


The eight land-capability classes cover a simple land 
: classification useful for many purposes. They are not 
detailed enough, however, for many specific recommendations 
about management and treatment of land. These eight classes 
are distinguished from each other by™inherent, durable land 
characteristics. Hach of the eight classes is determined 

by the degree to which the land characteristics represent 
longtime limitations on land use. Each land-capability 
class includes a specified range in degree of its natural 


limitations with respect to use. 


The Subclasses represent convenient groupings of sub- 
ordinate characteristics. A land-capability class is deter- 
mined by the degree of limitations in land use, together 
with the hazards involved. Within a given land-capability 
class the subclasses are determined by the kind of limita-— 
tion. For example, within class III land, suited for 
cultivation but subject to severe hazards, most frequently 
we have sloping land subject to water erosion, but we also 
have smooth land subject to wind erosion and wet land that 


produces crops only if drains are installed and maintained. 


Within each Subclass the land that is suited for 
essentially the same kind of management and the same kind 
of conservation treatment is designated as a land-capa- 
bility unit. A land-capability unit is essentially uni- 
form in all major characteristics that affect its manage — 
ment and conservation. It is the smallest unit recognized 
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in the land-capability classification, although greater 
detail may be recognized for some local purposes in mapping. 


Table 1 shows the relation of the different catego- 
ries to each other. It gives the eight land-capability 


classes and examples of the subclasses and units. 


The eight land-capability classes are indicated on 
maps by Roman numerals I to VIII, or by standard colors, or 
by both. The Roman numerals and the standard colours are 
uniform on a nationwide basis. Sub-classes are designated 
by lowercase letters, and land-capability units by ordinary 
numerals, as IIel and IIe2, 


The eight land classes express degree of usefulness. 
The subclasses express kinds of limitations within each 
class; and the units, divisions of the subclasses, are 
- practical groupings for use and treatment of the land. 


The four subclasses, which may be recognized in most 
of the land-capability classes, except class I, are: 


e. Land dominantly subject to wind or water 
erosion, or both. 


w. Land subject to presence of excess wet- 
ness or to overflow. 


s. Land limited chiefly by .soil conditions, 
Such as excessive sandy texture, excess 
of gravel or stones, or Shallow depth. 


c. Land limited chiefly by climate, either 
inadequate precipitation or low tempera- 
ture. 


Land-capability maps show the eight land-capability 
classes in colours and the physical land factors of soil, 
Slope, and erosion by boundary lines and symbols. Class I 
land is shown in green, class II in yellow, class III in 
red, class IV in blue, class V in dark green, class VI 
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in orange, class VII in-brown, ami class VIII in purple on 
coloured maps. 


io Land Suited for cultivation: 


Class_I land: Glass I is very good land that can be 
cultivated safely with ordinary good farming methods, It is 
nearly level land, has deep, productive, easily worked soils, 
and is not subject to more than slight water or wind erosion. 
It is well drained and is not subject to damaging over-flows. 
It is suited for intensive cropping, such as production of 
corn and other intertilled crops. : 


Class I land may be recognized under irrigation where 
under natural conditions it was essentially valueless for 
crop production, Class I irrigated land ordinarily has a 
Slope of less than 1 per cent and a deep, medium—textured 
moderately permeable soil of good water-holding capacity. 
Some class I irrigated iand requires initial conditioning, 
Such as levelling to the desired grade, leaching to remove 
salts, or the lowering of a seasonal water table. If 
limitations are likely to recur and require periodic atten- 
tion, however, the Land is subjeet-to continuing limita- 
tions in use, and is not class I. Class I land may also be 
recognized in artificially drained areas where the soil is 
moderately to rapidly permeable. On certain lands that meet 
the ordinary requirements for class I, drainage is Sometimes 
worthwhile as a practical method for greater production or 


ease of operation. 


Class I land for crop use may, in some places, re- 
Quire the use of fertilizers and lime, cover and green- 


manure crops, crop residues, and crop rotations. 
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Class II land: Class II is good land that can be 
Cultivated with easily applic1 special practices, Some of 
its variations are: gentle slopes, moderate Susceptibility 
to erosion, soils of only moderate depth, occasional mode = 
rate overflow, and moderate wetness easily correctible. 
These are examples - the list is not couplete. Each of 
these limitations requires attention on the vart of the 
land operator. The limitation sometimes gives the farmer 
less latitude in choice of crops or of ménagement methods 
or requires special practices such ‘ss Soil--conserving rota— 
tions, water-control devices, and tillage methods, to name 
only a few, | 


Generally its safe use calis for ¢ combination of 
mutually supporting practices, For example, tne class II 
gently sloping land having deep soils Subiect to noderate 
€roSion needs several of the following practices: Terracing, 
Stripcropping, contour tillage, crop rotetions that include 
grasses or legumes, vegetated water-disposal areas, cover 
or green-manure Crops, Stubble: mulch ing, fertilizers, manure, 
and lime. The exact combination of measures Will differ 
from place to place, It depends or the characterstics of 
the land, including climate, and the SyStem of farming the 
farmer wants to follow. 


Class ITT land: Class III is moderately good land 
that can be used reguiarly for See in a good rotation, 


with intensive treatment. Some of the Characteristics of 


this kind of lard are: Moderately steep Slope, high sus- 
ceptibility to Erosion, moderate overflow, Slow or very slow 
Subsoil permeability, excessive wetness, shallow depth to 
bedrock, hardpan, or Clay-pan, sandy, very Sancy, or gravelly 
Soil with low moisture Capacity, and lew inherent fertility. 


161 


Class III land is more limited in use by its natural 
characteristics than class II land. Limitations of some 
Class III land restrict the cuoice of crops or the timing 
of such operations as planting and tillage. An adequate 
Ssoil-conserving rotation includes enough ground cover to 
reduce losses of soil through erosion, minimize losses of | 

plant nutrients through leaching, maintain good soil struc- 
ture so that it will absorb water readily, increase and 
maintain organic matter and nitrogen supply .of the soil, 
and promote high yields of cultivated crops grown in the 
rotation. On moderately steep slopes of some class ‘ibe Soe 
land, the. rotations should be longer than on level land and 
must include more years of hay or other sod crops to pre- 
vent excessive soil losses. | 


On much of the nearly level wet land of this class, 
having heavy, Slowly permeable soil, a drainage system 
along with a cropping plan including deep-rooted legumes 
grown in rotation is needed. To maintain good soil struc-= 
ture and prevent puddling and resultant reduced permea= 
bility on such soils, it usually is necessary, also, to 
supply organic matter and to .e careful not to work the 
soil when 14.38 too wet or too dry. Ulass:. III land an. some 
irrigated areas is limited in use by a high water table, 
Slow permeability, and danger of salt accumulations. 


On class III land that is subject to wind erosion, 
the practices for controlling this type of erosion are the 
Same as those recommended for class II land - contour farm- 
ing, stripcropping, stubble mulching, rough tillage, and 
terracing where it can be used effectively. 


Class IV land: Class IV is fairly good land that is 
pest maintained in verennial vegetation but can be cultivated 
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occasionally or in a limited way if handled with great care, 
Its cropping use is restricted by natural features, such as 


Slope, erosion, unfavourable soil characteristics, or 
Much class IV land in the humid regions 
On it the farmer can 


adverse climate. 
is suited for occasional cultivation. 
safely use a long rotation such aS a grain crop every 5 or 

6 years, followed by several years of hay or pasture. Some 
of the nearly level imperfectly drained land classified as IV 
is not subject to erosion but is unsuited for intertilled 
crops because of the time required for the soil to dry out 

in the spring and because of its lew productivity when in 
these crops. Also choice of crops is often limited. Some 
class IV land is suited only for certain specialized crops. 


In subhumid regions some of the land classified as IV 
is Shallow or only moderately deep, moderately or strongly 
Sloping, low in fertility, extremely sandy, or sometimes 
moderately saline. Longtime rotations including soil-build- 
ing legumes and grasses are in some places difficult to 
follow in a semiarid climate. Periods of weather Suitable 
for getting a stand of grasses or legumes occur at irregular 
intervals. Whenever a stand is obtained the land should 
remain in these protective crops at least long enough to 
_ restore soil structure and fertility. 


In some semiarid regions, on the other hand, the best 
land is in class IV. All cultivation is Subject to very 
severe limitations because of wind erosion. Special and 
intensively applied cropping Svstems and vractices are 
needed during the time of cultivation to conserve soil 
moisture and reduce erosion. 


Class IV semiarid land often produces high yields of 
adaptable crops during years of above-average rainfall. But 
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during years of average or below average rainfall it pro- 
duces low yields. During bad years the land must the pro- 
tected from blowing. It needs special treatments, special 
cropping systems, or special practices to protect it against 
erosion and to conserve, moisture. These treatments must be 
applied with greater regularity in dry years. Sometimes 
protective crops must be planted primarily to hold the soil. 
Perennial vegetation is needed to protect the land during 
severe drought and to rebuild soil structure and fertility. 


Most of the class IV land in humid regions is well 
suited for woodland. Unless needed for pasture, it is not 
as a rule desirable to clear areas now covered with trees, 


4. Land not suited for cultivation: 


Class Vjland: Class V is land not suited for cultiva- 
tion but is suited for perennial vegetation (grazing and 
forestry) with few or no limitations. Cultivation is not 
feasible because of one or more factors, such as wetness, | 
stoniness, or some other limitation. The land is nearly 
level and not subject to more than slight wind or water ero- 
sion. Grezing use or forestry ‘ise is governed by the re- 
quirements for a good cover of vegetation. Certain range- 
management or woodland-management practices, such as stock- 
ing within the range's carrying capacity and the control of 
burning, are always needed for satisfactory production. 
Class V land on which vegetation has become temporarily 
depleted through misuse may require moderate or even severe 
restrictions in grazing or woodland use for a period, sel 
order to improve the vegetation. The land, however, is not 


damaged easily. 


Class V also occurs in many of the swampy areas that 


cannot be drained feasibly. 
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Class VI is land subject to moderate 
It is too steep, 


Class VI land: 


limitations under grazing or forestry use. 
subject to erosion, shallow, wet, dry, or otherwise not 
suited to cultivation, but with careful management is suited 


to either grazing or forestry. Some class VI land’ can be 


tilled just enough to establish pastures; some can be used 
safely for tree crops. The restrictions commonly needed on 
class VI range land are chiefly adjustment of grazing to the 
carrying capacity, deferred grazing to permit growth of grass 
in the spring, and rotation of grazing to permit the grass to 
recover enough to form seed, Fenctsng, careful location of 
watering places, salting, and herding are some of the practices 
necessary to use the land properly. Gullies should be con- 
trolled by diversion of water, planting, or other adaptable 
measures. Contour furrows, ridges, diversions, or water 
Spreaders are useful on some sites to store in the soil more 


of the runoff by checking or diverting the water. 


Land of class VI is capable of producing forage or 
woodland products under moderate restrictions, Lr the vegeta- 
tion has been depleted by mismanagement, Severe restrictions 
in use for a few years probably are needed to permit recovery 
of vegetation. An example of such temporary severe restric- 

_ tions would be exclusion of livestock from overgrazed class VI 


rangeland until desirable vegetation is restored. 


Pastures in humid regions on class VI land generally 
need liberal fertilization and. careful adjusting of grazing. 
Many of them need liming and reseeding. 


Class VII land: Class VII is land that is subject to 
Severe limitations or severe hazards under either grazing or 


forestry use; it is not suited for cultivation. It is very 
Steep, eroded, stony, rough, shallow, dry, Swampy , or other- 
wise unfavourable, but can be used for grazing or forestry 
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if carefully handled. Owing to these adverse land characteri- 
stics that severely limit the growth or utilization of 
vegetation, the land is generally only fair or poor for 
grazing or forestry. Depletion of cover on rough, erodible 
class VII land leads to more rapid damage than on class VI 
land that has similar Dut less extreme limitations. Struc- 
tures such as contour furrows, ridges, and water spreaders 
for the most part cannot be used on class VII rangeland be- 
cause of steep slopes, shallow soils, or other unfavourable 
factors, | 


-.Most class VII land in humid regions is recommended 
for woodland rather than for pasture. Practices recommended 
for woodland usually include exclusion of livestock, pre- 
vention of fire, selection of trees for cutting, and careful 
harvesting methods. Most of the severely gullied land in 
humid areas consists of class VII that should be planted to 
trees. 


5. Land not suited for cultivation, grazing or woodland: 


7 Class VIII land: Class VIII is land of-such un- 
favourable characteristics as to be unsuited for cultiva- 
tion, grazing, or forestry. EG is suited for wildlife, re- 
creation, or watershed -protection uses. It includes such 
areas as marshes, deserts, badlands, deep gullies of the 
caving type, high mountain land, and very steep, rough, 
stony, barren land. Class VIII land often occurs in Small 
areas, such as roadsides or ditchbanks, that cannot be Shown 
on the maps made for farm-conservation planning. Protec- ; 


tion is necessary even for some of these areas. 
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B. Terracing as_a Means to Conserve Land 


As a means of controlling erosion and* conserving rain- 


fall on sloping land, farmers long ago introduced the use of 
hillside ditches. The ditches themselves proved inadequate, 
but the principle of controlling erosion by systematically 
intercepting surface runoff on sloping lands has led to the 
use of farm terracing. The development of terracing as re- 
commended today has required years of use, extensive field 
observations and experimentation, and many modifications from 
time to time in construction procedure. When terraces are 
properly used and constructed am adequately Supported by 
approved cropping and tillage practices they provide one of 
the most effective eros ion-control measures applicable to 
cultivated lands. When improperly constructed or not co- 
ordinated with good land use and soil-conserving practices, 


they often accelerate rather thar. retard soil losses. 


This section gives up-to-date information on terrace 
construction and maintenance in coordination with other re- 
commended soil conservation practices. The information it 
contains is based on the terracing work of the Soil Conserva- 
tion Service in every important agricultural region of the 
United States, 


The basic factor that must be recognized in the appli- 
cation of erosion-control measures is the proper utilization 
of the land. The use of land in accordance with its capa= 
bilities is a guide in considering what areas or fields are 
to be terraced and what areas need a combination of terracing 
and other supporting measures. Land used for cultivated 
Crops should be terraced where runoff and erosion cannot be 
controlled by use of vegetation or tillage practices in the 
Proposed cropping rotation or with contour Stripcropping. 
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Land unsuited for cultivated crops should not be 
terraced except in special cases. For instance, where land 
has been severely impoverished, terraces may be desirabl? 
to assist in the establishment of a permanent stand of grass. 
In such places terraces are used as a temporary measure and 
may be constructed according to standards somewhat below 
those required for a permanent system. Experience indicates 
that terracing on land not suited to cultivation usually 
results in expensive failures. The original cost and sub- 
sequent maintenance are high, owing to steep slopes, ero- 
Sion, or unsatisfactory working conditions of the soil; The 
high cost of construction and maintenance coupled with the 
unusually low yields in cultivated crops would indicate that 
a less intensive use, such as for pasture, meadow, or woods, 


would result in greater net income. 


The success of terracing depends primarily on main- 

tenance and management. Neglect of the terrace system will 
destroy the terraces and. cause serious erosion in the field. 
In keeping terraces in repair, the most important operation 


is proper plowing. 


Plowing should be parallel to the terraces, Plowing 
across terraces, up and down the slope, fills the channels 
and destroys the ridges. Plowing parallel to the terrace, 
So that a dead fnz2iw fLalis in the channel and a backfurrow 
vu the ridge, keeps the channel vpon aud builds up the radge. 
In this way, well-built terraces can be kept to proper size, 
and terraces slightly undersize can gradually be built up. 


if terraced fields are plowed as they should be, 
terrace maintenance becomes a part of the regular tillage 


Operations and not a special maintenance job. 


Old terraces that have been well maintained seldom 


need repair, but new ones may require some attention during 
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the first few years. Fresh fills in the ridge may have 

settled unevenly, and the low spots thus formed Should be 
built up. This work can best be done before plowing so that 
the repaired spot will be smoothed up in plowing and harrow- 


ing. 


1. Terracing and agronomic control measures: 


Terracing cannot be economically justified on crop- 
land that can be protected by less expensive conservation 
measures, Agronomic measures such as contour tillage, crop 
rotations, and stripcropping, are all that is needed on many 
Sloping areas. These agronomic measures 2lone may furnish 
enough protection where rainfall intensities are low and the 
Soil absorbs the rainfall rapidly, where the soils are ero- 
sion resistant and the Slopes gentle, and where profitable 
rotations can be introduced that will provide an erosion- 
resistant cover during a large part of the rotation cycle, 
particularly during the rainy seasons. But where erodible 
Soil, long slopes, and high rainfall intensities prevail and 
where short rotations must be followed to provide a profitable 
farm income, the agronomic control measures may give only 
partial control. They can then be reinforced with terracing. 


| Terraces should always be Supplemented with the best 
possible cropping practices because terraces in themselves 
do not improve soil fertility and used alone they fail to 
hold the soil adequately. These facts justify the expecta- 
tion that terraced fields properly Supplemented with other 
practices will produce better crop yields over several years 
than unterraced fields, 


ai Hydraulics of terrace design: 


Rainfall coming at a high rate is likely to induce 
considerable surface runoff, which will cause’erosion down 
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the slopes. When runoff attains a velocity of about 2 to 34 
or more feet per second it is usually capable of loosening 
and transporting topsoil from unvrotected fields, especially 
where raindrop splash has aided in throwing soil particles 
into suspension. Velocities of even less than this fre- 
quently cause erosion on some of the finer clays and sands. 
At the top of a slope jthe quantity of runoff is usually small 
and the movement slow - without power to do much damage. But 
as the water flows down the slope its volume and velocity 
tend to increase, and it gains increasing momentum and power 


to tear way soil particles. 


Terraces must intercept the surface runoff before it 
attains sufficient velocity to severely erode the soil. They 
must carry the surplus rainfall from the field at non- 
erosive velocities and deliver it to stabilized water-ways 
where gullies are not likely to be formed by the discharge 
water. This is accomplished by placing a series of terraces 
across the Slope, the first one being located near enough to 
the drainage divide to intercept all the runoff from that 
part of the contributing areas above before it. attains ex- 
cessive erosive power or a volume that will exceed the 
capacity of the terrace channel. Hach succeeding terrace 
downslope is located in a Similar manner. The surface Slope, 
the rate of velocity of runoff , and the amount of rainfall 
within a given period are therefore the first factors to 
pe considered in the design of a terrace system. 


Ordinarily a terrace is designed to take care of run- 
off from rains of the maximum intensity that is likely to 
oceur during a 5 to 10 year veriod. Designing for runoff 
from rains of the maximum intensity likely to occur during 
a shorter period would result in frequent overtopping and 


conseguent heavy repair costs, and designing for runoff 
from rains of an intensity that is not likely to occur more 
frequently than once in 15 or 25 years might involve ex- 
cessive construction costs. 
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The velocities in terrace channels: 
of ample capacity must be constructed so as to transport 
otherwise,.much soil may be 


Terrace channels 


water at nonerosive velocities; 
carried from the channel with the runoff and serious gully- 
ing may develop. The velocity in a terrace channel increases 
not only as the slope of the channel increases, but as the 
average water depth (approximately the hydraulic radius) 


increases and as the surface resistance (coefficient of 
roughness) decreases. 


Under field conditions, the roughness of the channel 
surface is established by.soil, tillage and crop conditions 
and cannot be changed to control velocity. The velocity, 
therefore, can be controlled by adjusting only the gradient 
and the average depth of water in the channel. 


The maximum channel gradient that can be satisfactorily 
used must be less than the minimum slope that produces 
sufficient channel scouring to injure the terrace. The 
average depth of flow can be adjusted and the capacity 
maintained by changing the shape of the cross section of the 
channel. If other factors remain constant, a narrow, deep 
channel will produce a higher velocity with greater erosive 
power than a wide, shallow-channel because the average depth 
of flow is less than the shallow channel. 

In terrace construction, a channel of uniform cross 
Section is desirable. In order that such a channel may take 
care of the increasing amounts of water being intercepted 
the gradient is increased along successive segments of the 
channel. The final gradient will be limited by the maximum 
permissible velocity above which scouring will result. Thus, 
by proportioning the channel area, Shape, and slope the 
necessary channel velocity and capacity can be obtained. 


d+ Types of terraces: 
The ultimate objective of all terraces is soil con- 
servation. This objective is achieved by terraces that 
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provide for the interception and diversion of runoff or the 
impounding of surface runoff for increased absorption. From 
a functional aspect, terraces are classified as (1) inter- 


ception and diversion types and (2) absorption types. 


When the construction characteristics are considered, 
it is found that a well-constructed channel somewhat below | 
the original ground surface is the most dependable structure 
for intercepting and diverting runoff, whereas a ridge con- 
structed well above the original ground surface, with as 
little channel as possible, is the best structure for 
impounding runoff for increased absorption over a wide area 
above the ridge. Generally terraces are classified as (1) 
the broad-channel type; (2) the ridge type; and (3) the 
bench terrace, which is sometimes used on steeper slopes. 


In. some sections both absorption and diversion are 
. important objectives of terracing, but there are large areas 
where diversion is of first importance and other areas where 


absorption is. 


Regions of moderate rainfall and favourable soil con- 
ditions will have intermediaie terrace requirements, and a 
dual-purpose terrace combining the desired features of both 
types can be used. Cross-sectional dimensions of all 
terrace types will differ throughout the country according 
to the soil, terrain, rainfall characteristics, and types of 
machinery to be worked over them. But the fact that dimen- 
sions must be adjusted to meet local conditions does not in- 
validate the classification of all terraces according to 


function. 


Broad-channel terraces: The broad-channel terrace acts 
primarily to conduct excess rainfall from the fields at non- 
erosive velocities. Since low-velocity surface removal of 
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excess rainfall is required, the channel and not the ridge 


is of primary importance. A wide, relatively shallow 
channel of low gradient that has gentle side slopes and 


ample water capacity will give the most desirable results. 


The excavated earth is used to bring the lower side 
of the channel to a height sufficient to provide necessary 
capacity. A high ridge is not desirable since it seriously 
reer ere with tillage operations, increases construction 
costs, and frequently requires for its formation a large 
part of the topsoil scraped from the field. In the broad- 
channel terrace the ridge should be considered as supple- 
mental to the channel and should blend gradually into the . 
surface slopes to afford a minimum of interference with 
machinery operations. Moreover, the low gradient of the 
downslope: side of the ridge, which is the critical part of 
of ridge terraces, so nearly conforms with the natural Slope 
of the land that there is much less danger of erosion at_ 


this point. 


Ridge terraces: Erosion control by the ridge terrace 
is accomplished indirectly by water conservation. In order 
to increase absorption the terrace is constructed so as to 
flood collected runoff over as wide an area as possible. If 
this is to be done most effectively the surface slopes on 
which the terraces are built should be fairly flat, the ridge 
Should be of sufficient height to pond water over a relatively 
large surface, and the earth required for the ridge so ex- 
cavated as to avoid concentration of runoff on a small area. 


The degree to which these conditions can be attained 
is limited by necessary construction methods and the Slope of 
the land. In this type of terrace the ridge is of greater 


importance than the excavated channel, which is more or less 
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incidental to the construction of the ridge. When maximum 
absorption is desired, the terraces must be designed for 
ample storage capacity and placed on level grades with 
closed ends. As a factor of safety the ends are often left 
open so that excess rainfall can escape before the terrace 
overtops. In some areag the ends of the terraces are partly 
blocked depending on the necessity of safety outlets for 
excessive rains not included in the design frequency. 1 < 
the impounded water from level terraces would result in 
excessive crop damage, a Slight channel grade, particularly 
near the outlet, may be necessary. 


ri The ridge terraces are adapted to low rainfall & 
and to soils that will absorb the accumulated runoff fast 
enough to prevent damage to growing crops. These areas are 
largely confined to absorptive soils and gentle slopes in 
wind-erosion areas. The ridge terrace may also be used with 
cons iderable success on certain areas of sandy soils and 
gentle slopes where the rainfall is heavier, such as sandy 
coastal plains. Thorough examination of the soil absorp- 
tion and rainfall rates should always be made before this 


type of terrace is used... 
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Bench terraces: Bench terracing is one of the oldest 
mechanical methods of erosion control, having peen used for 
many centuries in thickly populated countries where eco- 
nomic conditions necessitated the cultivation of steep 
slopes. Bench terracing was highly developed by the Inca 
civilization centuries ago in the Andes Mountains of Peru, 
in parts of China, the Mediterranean countries, and in other 
places. It consists principally in transforming relatively 
steep land - 20 to 50 percent slopes ~ into a series of level 
or nearly level strips, or steps, running across the slope. 
The strips are separated by almost vertical risers, which 
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are of rock or earth protected by a heavy growth of vegeta- 


tion, This type of terrace: exemplifies the original meaning 


of the word terrace. 


The use of bench terraces on steep slopes not only 
retards erosion losses but it also makes cropping operations 


on these slopes possible and safe. Whenever the absence of 


adequate flatlands, or the special adaptability of particular 
Slopes to high income crops necessitates the cultivation of 
steep slopes, the bench terrace will probably continue to be 


used, 
2 : 
_ When a bench terrace is constructed (by excavation) 

the tendency is to remove the fertile topsoil from the bench 
leaving subsoil exposed for the planting of crops. It usually 
takes 2 or 3 years to put the bench into Shape for cultiva- 
tion by the heavy use of commercial fertilizers, farm manure 
and green-manure crops. On deep soils, grass crops may be 
grown as soon as the benches are Completed by using plenty 
of fertilizer or compost material. Many of the bench terraces 
of the Mediterranean countries are made of soil carried in 
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from other places with human labour. 


Excavated bench terraces Should usually have a 
vertical interval between benches Such that the area to be 
excavated will equal the area to be filled (fig. 9.1). If 
the slope or riser is of earth c onstruction, it should be as 
Steep as possible, 4 foot horiZontal to 1 foot vertical or 
Steeper, If the riser is of rock it is built nearly vertical. 
The slope or riser, Lf not or" masonry, should be planted to 
deep-rooted grass so as to hold it in place and prevent ero- 
Sion. The bench or floor of the terrace Should slope in- 
wards from the toe to the heel about 1 inch per foot so that 


excess rainfall will flow towards the heel and be carried 
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FiO, BI CROSS SECTION OF AN EXCAVATED BENCH TERRACE. 
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off in a small ditch. This small ditch should follow the heel 
to a grassed or forested area or to a protected ditch for 


safe disposal. These excavated terraces should be laid out 


and built so as to have a slight grade (4 of 1 per cent, 
longitudinally) so that the water carried across the bench 
of the heel will be carried away to the disposal ditch or 


area. 


These water-disposal outlets may be constructed of 
masonry, wood, or some such material, if additional protec- 
tion is needed due to the high velocity of the water, If 
the slope is not too steep, and the disposal ditch can be 
widened, the area can be stabilized by the planting of 
certain grasses, legumes, or certain types of vines. 


Excavated bench terraces may be built with handtools 
or, if the slope is not too steep, with power equipment. 
Bench terraces are not recommended on Slopes below 15 per 
cent. ‘The cost of constructing bench terraces is excessive. 
As a general rule their use is not recommended. 


A much more satisfactory procedure is to develop 
bench terraces rather than to "excavate" them. In bench 
formation, the land is used for normal hillside farming 
while the benches are forming. The method found most satis-— 
factory is to plough the land on the contour and allow the 
Soil to move downhill against a barrier of still-stemmed 
grasses until the slope has been reduced to a nonerosive 
grade, 


A barrier of stiff-stemmed grass, such as Merker 
(Pennisetum purpureum var. merkeri), is first planted on 
the contour at vertical intervals recommended for the vari- 
ouS Slopes, Then the land between the grass barriers is 
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? 
used in the normal manner, but care is taken to plow towards 


the barrier line each time the land is plowed in the prepa- 
ration of a seedbed for a new planting. The slope of the 
bench will change with each plowing and after about seven or 
eight plowings a very satisfactory bench will usually be 
formed. The land would not be out of use at any time as it 
would be where terraces are constructed outright. Also, 
Soil loss will be reduced by the use of the barriers and 
contour cultivation. This is sometimes referred to as the 
California or Puerto Rico terrace. In using this method 
the objective is to allow normal movement of soil, by ero- 
sion and gravity, between the vegetative barriers, but to 
stop and hold this soil at the barrier lines. . 


Benches can be developed on slopes up to about 45 
per cent where the soil is fairly deep. A vertical 
interval of 6 feet is considered satisfactory. This 
interval may be somewhat increased if the soil does not. 
wash badly during the earlier stages of bench formation and ' 
will stand a riser of more than 6 feet high with a back slope 
of $ to 1 or 1 to 1. A flatter back slope can only be used 
at the expense of the bench. 


No provision is made for carrying off water along 
the heel of the developed terrace as a continuous grade 
cannot be maintained longitudinally along the terrace, by. 
plowing under normal farming operations. In some places the 
plow will dig deep on account of a soft spot.while in others 
the. plow. will ride over obstructions such as rocks, roots, 
and hard spots. Unless the slope is extremely long the 
water iS allowed to move down the slope through the harrier 
grass. Intercepting ditches draining to protected dis- 
persal ditches or areas should be used below the barriers 
where the length of slope might cause a concentration of 
water that could damage the barriers or cause serious erosion. 
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Merker grass seems to be the best grass to use for 


the barriers; however, any stiff-stemmed grass may be used 


provided it roe not seed in such 
pest on the bench devoted to clean-tilled crops. A mixture 
of Melao (Melinis M Minutiflora), or of Jaragua, and gay 
Kudzu (Bueraria Phaseoloides ) has been highly ‘Suecess ful in 
Puerto Rico When, this, mixture 4s used, AB.. A, barrier it also 
covers: the riser, o It is.an excellent, feed ot farm. animals . 


q manner as, to become a 


aye During the ‘gevelopnent: of terraces tne ‘barrier grasses 

is should, be. kept, harvested, especially if Merker is: “used. ot 

"makes, good fodder for cattle and under’ formal” conditions” of 
rainfall it can be harvested “every” bi months . “Merker grass 
pan, a. barrier should not be cut Lower than 40. ‘inches. to 18 
inches. ‘from. the. ‘ground. By cutting it at: Eat ‘meient ac 
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better. barrier, is ‘formed’ and there is’ no- tendency for thee 
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grass,.to, spread, out, over the. bench, 1 The banks | or risers of 
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iolebthe® formed: stenraces ane, arotected, by the berrien,. grass or by 
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all owing: na t ive vegetation,to,come, in naturally... -...., 


Ren aes Before ‘the, ‘use of bench terraces” in any “area: is ‘con- 

_ sidered, mY thorough study. should be. made to determine” 

~ Whether. there is justification, for. eropping., ‘the steep Slopes 
that require this type of protection. If Ber Ys lands with 

‘flatter slopes are available or if a profitable return can- 
not be expected, cropping of ‘the steeper slopes by the use 
of berich terraces should be discouraged.» The construction 
of bench ‘terraces on “flatter slopes ‘that are suitable for 
the’ ridge or channel terrace: should also be discouraged. 


4.4. Planning the terrace system: 


Certain fundamental ° engineering principles are in- 
volved in designing and constructing terraces, but a high 
degree of theoretical training is’ ‘not So important as the 
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faculty of good judgment, combined with an agricultural 
background and a general understanding of the various 

phases and measures of erosion control. It will usually be 
well for farmers who have not had training in the use of 
Surveying equipment and in the planning of a terracing system 
to have the surveying and planning done by an agricultural 


engineer or someone whoahas had the necessary training and 
experience, 


In the preliminary planning, all necessary terracing 
for the entire farm should be considered in order that 
terracing on any part of the farm may be fitted into the com- 
plete terrace system without difficulty or unnecessary ex- 
pense. The possibility of rearrangement of fields, fences, 
and roads to conform to good land-utilization and farm- 
management policies should be kept in mind. Terracing is 
usually planned according to drainage units, that is,areas 
that, can be satisfactorily handled through one outlet or 
system of outlets. Such factors as ridges, drains, roads, 
large gullies, abrupt changes in Slopes, property or field 
lines, and terrace lengths are some of the main determinants 


of boundary or division lines between terracing units. 


Terrace outlets: The first step in planning the 
terrace system is to sélect the location for the outlet or 
disposal area. If protected areas or stabilized channels 
are not aveilable, they must be provided before the terraces 
are constructed. Adequate outlets can usually be provided 
by protecting natural depressions with a cover of vegetation 
that will withstand the force of water moving down them. 

In some cases constructed channels will be necessary because 
of the absence of natural outlets or because gullying or 
other erosion damage has made the use of natural locations 
impracticable. Constructed channels may be protected with 


: 
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vegetation if suitable varieties can be established. Bai. 


adaptable vegetation is not sufficient for protection, 


mechanical structures will be necessary as a safeguard 


against erosion in the channel. 


Owing to the hydraulic problems involves in estimating 
the amount of runoff, in designing the channels, and in 
determining the ability of various types of vegetation to 
withstand expected velocity, assistance should be secured 
from an engineer trained in the solution of such problems 


before constructing channels for outlets. 


Vegetated outlets should be prepared one or two sea- 
sons in advance of terrace construction, depending on the 
length of time required to establish the necessary cover. 
Terraces should not be constructed before stabilized out- 
lets are available to receive the discharge of excess run- 
ore; . | | 


A meadow-strip outlet is a neat iene flat swale that 
can be protected with adaptable grasses or legumes in an 
area large enough to form an economical pasture or hay unit 
Stable enough to take care of excess runoff. The Shape of 
the cross section must be such as to insure a wide shallow 
flow rather than a deep narrow stream whose velocities would 
be destructive. =p prevent overflow and gullying along the 
edges, the vegetation should exten several feet beyond the 
edge of any expected flow of water. In order to maintain 
nonerosive vélocities low gradients are required, Grades of 
less than 6 per cent have usually proved satisfactory. On 
erosive soils, however, a 6 per cent grade may be too steep 
for safety. Although a shallow, wide cross section is 
desirable, there must be sufficient fall from the terrace 
ends to the flow line of the outlet to prevent silting, 
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either in the channel or in the ends of the terrace. About 
1-foot minimum fall is usually adequate for the narrower 
outlets, and a 1-foot fall in 50 feet of horizontal distance 
Should be enough for wider outlets. 


Constructed or artificial channels may be protected 
with vegetation if the 2expected water velocity is suffi- 
ciently low, The ability of different types of vegetation 
to withstand water velocity varies widely. A dense turf of 
bermudagrass has in numerous locations carried velocities of 
8 to 10 feet per second without noticeable damage, and a 
well-rooted mat of kudzu vines will stand even higher 
velocities. Experience shows that bluegrass sod is limited 
to velocities of 5 to 7 feet, and most other adaptable 
grasses to somewhat smaller velocities, Annual and perennial 
lespedezas have a relatively low value for channel protec-— 
tion, being limited to velocities of 3 or 4 feet per second. 


Locating the broad-channel terraces: The individual 
terraces on a field must be located so as to provide the 
necessary control of surface water, make farming operations 
aS easy as possible, and perform satisfactorily with minimum 
maintenance requirements. .There are a few general principles 
applicable to most conditions that will assist in attaining 
these objectives. Experience in locating terraces will be 
required, however, if the best job is to be done. 


: The. capacity of the top terrace must not be over- 
taxed by runoff or the whole system will be endangered. This 
means that the top terrace mst be placed at a point near 
the top of the slope. where the drainage area above is no 
greater than the drainage area above any other terrace of 
equal Jength.. A trial location of the top terrace should 
first be made and location then moved uphill if it is neces- 


sary to intercept surface flow above critical. areas or to 
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place the terrace in petter position with respect to the 


configuration of the field surface. 


If short abrupt changes in Slope occur, terraces 
should be just above rather than on or at the foot of then. 
Evidence of excessive erosion near the top of the field 
indicates that surface runoff has attained critical erosive 
velocities at that point and that the terrace should be 
moved: higher up the slope. Minor adjustments should be made 
in the location of successive terraces in the field in 
accordance with these principles. Such adjustments should 
not exceed 15 to 20 per cent of ‘i vertical interval of 


the terraces. 


Sharp bends in the terrace retard the flow and cause 
silt deposits that may block the channel or interfere with 
cultivation of the field. Many bends may be smoothed out 
by adjusting the terrace location slightly. Occas ionally 
‘a critical place in a field below the top terrace will 
necessitate locating a terrace at that point first. The 
terraces above should be located according to the deter- 
mined spacing, but the last terrace must be sufficiently 
near the upper limits of the slope to be safe from over- 
topping. 


A short terrace is much easier to maintain than a 
long one and requires less channel capacity. In order to 
decrease the length of drainage in one direction the 
terraces may be crested at points about midway between the 
outlets, The point of a ridge is an ideal location for the 
terrace crest and assures flow in both directions to the 
low points where outlets should be located. If possible, 
terraces should not be extended around the points of sharp 
ridges. If this must be done, the terraces should be 
Strengthened at those points by. increasing the height of 
the ridge and enlarging the channel. 
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Likewise, terraces should not be carried across de- 
pressions that collect considerable amounts of surface water, 
particularly if the terrace makes a sharp bend at this point. 
Although it is possible to enlarge the terrace sufficiently 
to carry the water that drains to such depressions safely, 
often the cost and labour involved will be excessive. Such 
places in a terrace reqhire inspection and maintenance after 
each period of runoff owing to silt blocking the channel or 
excess water damaging the ridge. 


In planning terraces it should be kept in mind that 
farm roads must be provided for access to all parts of the 
farm. Roads through a field should be located as nearly as 
practicable on the contour just below a terrace or on the 
crest of the terrace ridges. Vegetated outlets should not 
be used for farm roads, since farm vehicles would seriously 
damage the stabilizing turf in the channel bottom.or create 
ruts that would be quickly enlarged by erosion unless ex- 
pensive repair measures were undertaken promptly. 


Locating the ridge terrace: Since level,. ridge 
terraces are used to conserve moisture by impounding the 
water for increased absorption, there usually is limited 
need for outlets and in most instances they can be dis-— 
regarded, On some of the steeper slopes, however, ridge 
terraces are used for the dual purpose of conserving water 
and controlling water erosion. Under these conditions out- 
lets may be required and the entire problem of locating the 
individual terraces, determining the spacing, and controll- 
ing the discharge into outlets is handled in a manner 
Similar to that described for the broad-channel terrace, 


On more nearly level slopes under proper soil and 
climatic conditions these level terraces will not require 
outlets, although there may be occasional brief periods 


, 
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On slopes of less than 3 per 
the terrace spacing 


when discharge will occur, 
cent with smooth uniform surfaces, 
should be regulated so as to impound all the runoff. for the 
required rainfall intensity recurrence interval (usually 
the maximum rainfall intensity to be expected once in 10 
years) and to provide for coverage by impounding water over 
as much of the field as practicable, with least inter- 
ference of tillage operations. In deciding on the best 
spacing to use it is necessary first to determine the 
effective height to which the terraces will be constructed. 
The effective height will be the elevation of the blocks in 
the ends of the terraces above the “natural ground level; 
usually the height of the blocks is from one-half to three- 
fourths the height of the terrace ridge. The capacity of 
the terrace will determine the maximum Spacing. 


Terracing and soils: Both térrace design and con- 
struction may be influenced to a considerable degree by the 
Characteristics of the soils. For example, the erodibility 
or permeability of a particular Soil may modify the selec- 
tion of the. terrace Spacing, grade, and cross-sectional 
dimensions. Soil structure has a marked effect on construc - 
tion features, such as size and type of equipment, adiffi- 
culty of construction » Season of construction, and time and — 
power required, and the ease with which terraces can be con- 
structed will be directly affected by soil characteristics. 
On some soils terrace construction may even be impracticable 
owing to the unstable nature of the soil or the presence 
of rock or hardpan near the surface. 


5. Terrace specifications: 


The previous discussion of Slopes, rainfall and run- 
off rates, soil Characteristics, vegetative cover, till- 
age, and cropping practices as related to terrace design 
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gives some appreciation of the many factors involved in 
establishing terracing specifications. It has not been 
found practicable to assign ¢efinite values to each of 
these variables and to treat each as @e separate item in 
determining final terrace specifications. for such a pro- 
cedure the vroblem is too complex and the variables too 
indefinite. Standard specifications can be established by 
using actual field and éxperimental data on terracing in a 


certain area as a guide for terrace design in Similar areas, 


Limiting land slopes: On slopes above 10 to 12 per 
cent, it is difficult to build and maintain terraces having 
adequate capacity that can be farmed with modern machinery. 
These steeper slopes are ordinarily not recommended for 
production of the more common clean-cultivated crops. In 
most agricultural areas the broad-channel terrace is 
applicable to the slopes, which under a good land use pro- 
gramme, are generally suited for the vroduction of culti- 
vated crops. | 


The upper limit of land slopes on which the ridge 
terrace can be used most effectively for water conservation 
is, in general, about 4 per cent. Where this terrace is 
used on lands having greater Slopes the actual area ponded 
is’too small to conserve much moisture unless the terrace 
ridge is built unreasonably high. If it is impracticable 
to obtain the desired storage capacity, a modified form of 


the ridge terrace may sometimes be used. 


Where it is necessary to use slopes above 12- per 
cent for orchards and the production of farm crops, the 
bench terrace may be applied on slopes to around 25 per 
cent or a little more. 


Be ein a 
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Spacings: A convenient rule that gives the approxi- 
mate vertical interval (in feet) for average conditions can 
be determined by dividing the slope ( in per cent ) by 4 and 
adding 2 to the resulting quotient, VI=(2+S/4), To con- 
vert the result to metric units multiply by 0.0305, that is 
VI= (2+ 8/4)0.0305 which gives the vertical interval in 


metres, 


The minimum and maximum values differ from the 
average by 15 per cent. If exceptionally good cropping 
practices, erosion-resistant soil, and low rainfall inten- 
Sities are characteristic of the area to be terraced, the 
terrace spacing might be increased as much as 15 per cent 
with reasonable safety. But if the rotations include a 
relatively high percentage of clean-tilled or row crops, 
if the soils are highly erodible, and if the rainfall in- 
tensities are high, terrace spacing should probably be 
decreased as much as 15 per cent, 


It will often be found that a favourable factor is 
offset by an unfavourable one, and in such instances any 
deviation from recommended average Spacings cannot be justi- 
fied. For example, the value of a good erosion-resistant 
rotation may be offset by a very erodible soil or by high 
rainfall intensities so that the combined results are about 
the same as if all factors were average, 


The ideal Spacing for the ridge terrace would seem 
to be that which would give the most uniform moisture dis- 
tribution and minimum soil movement between terraces as 
well as the least interference with tillage practices and 
a low construction cost. The water-storage Capacity of a 
level terrace with Closed ends is an important and often 
a limiting factor in determining Spacings. It should be 
Sufficient to take care of the maximum runoff accumulation 
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that can be expected from the contributing drainage area 
during the design period. This runoff may be as high as 4 
or 5 inches in the semiarid regions and 7 or 8 inches in 
the more humid areas. 


On fairly uniform’ slopes the average slope of the 
area can be used in computing the vertical interval for the 
terraces. If the slopes vary considerably the weighted 
average of all the slopes that a terrace is to cross should 


be used in computing the vertical terrace interval for each 
terrace. 


Grades: Since experimental results show that both 
the rate of surface runoff and the soil loss in runoff in- 
creases with steeper terrace grades, the minimum grade that 
will provide satisfactory water discharge is des irable for 
the channel terrace. 


In determining the final grade, the total length of 
the terrace should be estimated and a variable grade 
established that increases toward the outlet by regular in- 
crements. The grade is commonly changed every 300 to 500 
feet. Wherever convenient, it is usually desirable to break 
grades at critical points such aS gullies, fills, or low 
Spots. Max imam grades of cover 4 inches per 100. feet of 
length are seldom advisable since steeper channel grades 
usually allow excessive amounts of soil to be washed from 
the terrace channel. A possible exception may be found in 
areas with heavy clay soils or where runoff rates are re- 
latively high. Under either of these conditions, a fall of 
as much as 5 inches per 100 feet of length for the last seg- 
ment of a 1,600 or 1,800-feet terrace may be advisable. 


The ridge terrace is ‘built with a level grade. Where- 
ever it 49 desirable to discharge some of the runoff either 
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one or both ends of the terrace can be left open. 


. 


Lengths: In general, 1,200 to 1,600 feet is the 
maximum distance that a terrace should carry water in one 
direction. Shorter terraces are desirable and should be 
used if donveniont, The maximum length of the ridge or 
level terrace, particularly when both ends are left open or 
when a Slight grade is used toward the outlet, should not 
exceed that recommended for the broad-channel type. This 
would mean that a maximum total length of 2,400 to 3,200 
feet might be used for a level terrace if necessary. 


Cross sections: The three main requirements of 
Satisfactory terrace cross sections are: 


i) Ample channel capacity; 


ii) channel and ridge side slopes flat enough 
to permit the operation of farm machinery 
along the terrace without undue breaking 
down of the terrace or hindrance to till- 
age operations; and 


iii) economical cost of terrace construction. 


The broad-channel terrace provides channel capacity 
primarily by means of a graded, excavated waterway; the 
ridge terrace derives its capacity from a ridge that holds 
back the water in a way so as to flood a wide area. The 
water depth of a settled terrace of either type should be 
from 12 to 17 inches, and the: minimum water cross-sec- 
tional area of the channel should seldom be less than 8 to 
10 square feet, Larger cross-sectional water areas are 
usually necessary for the ridge terrace. — Long terraces 
Should have a larger cross-sectional area. 


The side slopes of the channel or ridge should 
Seldom be steeper than 4'to 1, and 5 to 1 is preferable, 
Steeper side slopes may be permissible where small equip- 
ment is generally used, but the flatter Side slopes are 
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necessary for larger machinery. The total width of terraces 
may range from 15 to 40 feet, depending on the land slopes 


and the type of machinery to be provided for. 


Terrace staking, yealinement, and marking: The upper 


terrace is staked first, the drainage divide being used as 

a starting point from which to measure the vertical interval 
for the first terrace. An exception to this rule may be 
made if it is desired to have a definite location for some 
particular terrace in the system. This terrace would then 
be located first. After the upper terrace is staked, each 
of the succeeding terraces is staked in turn. 


In order to get proper alinement of terraces at the 
outlet ditch it will usually be found most convenient to 
start staking at the outlet end of the terrace. The selected 
terrace-channel grades can then be used to locate all other 
stakes from there to the other end of the terrace. Tf the 
outlet ditch has terraces emptying into it from one side 
only, there is no particular advantage in starting to stake 
a terrace from the outlet end. Stakes should be set at 50- 
feet intervals except on curves ani through draws, where a 
25-fé6st spacing should be used. it is customary and usually 
most convenient to have the stakes indicate the location of 


the centerline of the ultimate terrace ridge. 


6. Terrace construction: 


ead 


Terraces may be constructed with light equipment 
adapted to the power available on the farm whether it be 
horses or mules or tractors, or they may be built with 
heavier, more expensive equipment especially designed for 
terracing. The cost on the one hand will be labour and 
time with little cash outlay, and on the other the cash 
outlay will be greater with a corresponding saving in time 
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and labour, A terrace not properly finished may do more 
harm than good; insufficient channel capacity will invite 
opertopping and failure; a narrow ridge will prevent the 
best use of tillage equipment and may contribute to in- 


efficient use of the field. 


In terracing a field the uppermost terrace should be 
constructed first, and after it, in turn, each succeeding 
terrace down the slope. If the lower terraces are con- 
structed first they are likely to be badly damaged should 
a rain occur before the upper ones‘are completed, 


Where terraces cross gullies or even slight depres- 
Sions it is necessary to do some extra fill work in order to 
maintain the proper terrace Locations and ridge elevation, 
A slip scraper, fresno, or rotary Scraper iS usually used 
for this work, Failure to build fills proverly is a com- 
mon cause of trouble in terracing. 


A terrace cannot be considered completed until it has 
been carefully checked for correct grade and height. fo 
assure proper. channel capacity and the flow of water in the 
direction desired, low places on the ridge and high spots 
in the terrace channel should be marked and corrected before 
the equipment leaves the field. On the level terrace it is 
usually necessary to determine only the low points in the 
ridge, The level and rod are used in checking, and enough 
readings are taken to determine where corrections are neces- 
Sary. Hlevations and grades should be checked very care- 
fully around bends and across gullies and at terrace outlets, 
A common fault in terrace construction is to provide too 
much grade near the terrace outlet. If much correctional 
work is required, it can usually be done most satisfactorily 
by using regular terracing equipment, 
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7. Farming terraced land: 


The construction of a well designed system of 
terraces does nct in itself stop erosion. Construction is 
only the beginning. The success of the terraces depends on 
whether they are properly maintained and farmed after con- 
struction. Too often erosion-control efforts cease with the 
construction of the terrace, and construction cost is wasted 
because of faulty cropping and tillage practices, A sur- 
prisingly large number of terraces that have been in use 
for 5 years or more are no longe~ effective because the con- 
tinued practice of one-crop farming and tillage up and down 
the slopes have reduced the capacity of the terrace channels 
to such an extent that frequent overtopping has resulted. 


One of the most desirable tillage practices for 
terraced land is contour farming - the plowing and plant- 
ing of érops parallel to the terraces. This produces a 
series of miniature depressions and ridges between terraces, 
and these aid in moisture conservation and erosion control. 
Operating tillage equipment parallel to the terraces, parti- 
eularly equipment that penetrates the soil, also results 
in minimum damage to the terrace ridge and channel. By 
plowing parallel to the terrace and regulating the loca- 
tion of dead furrows and beckfurrows, terraces can be main- 
tained and their cross sections changed so as. to provide 
the most desirable slopes for any particular field. 


In some areas stripcropping is combined with terrac- 
ing to control erosion more completely. There are several 
methods of arranging the alternate strips of close-grow- 
ing and row crops on a terzaced field, The type of rota- 
tions, the crops, and the proportions of each crop Fo. be 
produced will determine in part the arrangement and width 
of strips. In combining the two control measures (1) use 
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strips as nearly uniform in width as possible in order that 
rotation of crops may be practical, (2) have -at least one 
boundary line of each strip fall between adjacent terraces 
so that a portion of each terrace interval will be pro- 
tected by a close-growing crop, (3) eliminate point rows 

in so far as possible by absorbing irregular areas in strips 
of close-growing crops, and (4) use the minimum number of 
strips that will provide effective erosion control in order 
that the necessary tillage operations wey. not become unduly 


complicated, ; 


‘ 


Some farmers object to terracing because they believe 
that it will interfere with their regular farming operations. 
At the same time they uSually fail to appreciate the fact 
that gullies that are gradually developing on their farms 
Will eventually cause more serious interference with their 
farming operations than terracing possibly could and that 
the continual loss of topsoil will eventually make their 
entire farming operations futile. Farming terraced land is 
not unduly difficult if the farmer is willing to give up 
Straight rows and try contour farming. Although contour 
farming introduces minor inconveniences it is usually found 
that the advantages far outweigh the disadvantages. Farmers 
have found that even the turning of equipment necessitated 
by short rows is not nearly as difficult as was anticipated. 
After the Operator becomes accustomed to point rows he can 
carry on his regular farming operations with very little 
damage to crops. It has also been found much easier to 
operate machinery on the contour than up and down hill. 
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C., Soil-—Depletin Soil-Conservin and Soil-Building Crops 


Some crops are said to be "Soil-depleting", some "soil- 
conserving", and others "soil building". These crops differ 
in their effect on the Pend and on the conservation of soil 
and water. 


The terms "Soil-depleting", "soil-conservine", and 
"adi1-—building crops" must not be confused with soil-deplet- 
ing, soil-conserving, and soil-building practices. A soil 
may be depleted by a bad practice although no crops are 
grown. Soil-conserving and soil-building practices involve 
the application of lime and fertilizers, the practice of 
rotations, and the use of other measures that go beyond the 


mere use of certain crops. 


Plants need a variety of minerals for good nutrition, 
but the ones most commonly needed in general agriculture are 
lime, phosphorus, potash, and ocasionally magnesium. Under 
certain conditions elements such aS manganese, boron, copper, 
iron, sulphur, and Zinc may be added to soils to advantage. 
and in some cases, some of the less-common minerals. Planws 
also need nitrogen, but that does not come from the decompose 
rock. A soil may be depleted with respect to its mineral 
plant food or with respect to its organic-matter content or 
both. | 


1. Soil-depleting crops: 


A soil-depleting crop may be defined as one that 
causes rapid using-up of the organic matter and essential 
mineral constituents. The organic matter may be lost because 
the crop requires excessive cultivation. Minerals may be 
lost because the crop-leaves the oil exposed to erosion. The 
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term is a relative one; some crops are more soil-depleting 
than others. Small-grain crops allow some erosion and, 
whether harvested or not, are never true soil-conserving 


crops. There is, however, less* soil depletion than where 


corn or cotton is grown. 


If a small-grain crop is interplanted with clover or 
lespedeza and the legume covers the ground by the t ime the 
grain is harvested, probably as much organic matter will be 
left in the soil as is lost. There will be even more left 
in the soil if the grain is pastured down. A combination of 
a small-grain crop and clover or lespedeza pastured or left 
on the land tends to conserve the soil. 


When all the lime, phosphorus, and potash has been 
taken from the soil in which plants grow, there is no other 
place the plant can get it. If these plants are grazed or 
otherwise removed from the soil on which they grow, just so 
much lime, phosphorus, potash, and other minerals as they 
contain are removed from.the soil. If the plants are left 
to decay in place.or are turned under, the minerals they con- 
tain are returned to the soil. The mineral content of soils 
may be depleted by cropping, by leaching, or by erosion; it. 
may be conserved by proper farming practices that reduce 
leaching and erosion, but it cannot be increased by any form 
of cropping. When minerals are needed they must be added. 
All harvested crops remove something from the soil and in 
So far as this is done the soil is depleted. Cotton and corn 
are classed as soil-depleting crops; most hay crops aS soil- 
conserving. A 4 ton per acre yield of alfalta removes more 
nutrients than 1 50-bushel per acre yield of corn, and a 
100-bushel per acre corn crop removes more nutrients than a 
50-bushel per acre corn crop. 
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Cotton and corn are considered soil depleting because 
of the chance they give for erosion. If they could be 
grown under conditions that -liminate erosion, they would be 
no more soil depleting than hay. 


The quantities of minerals removed by plants are 
small in comparison with those lost by erosion, but on the 
soils less well supplied with minerals the steady withdrawal 
of plant food through the years has a great effect and can- 
not be ignored. Old grass pastures become poorer with the 
lapse of time because the constant removal of herbage as 
milk and meat means the slow depletion of the soil. Im addi- 
tion to the nitrogen removed, with every 1,000 pounds of 
milk produced by cows on pasture, about 1.6 pounds of lime 
and 2 pounds of phosphoric acid are carried away. With 
every ton of alfalfa hay around 39 pounds of lime, 10.8 
pounds of phosphoric acid, and 44.6 pounds of potash are 
removed; and the soil is depleted to that extent. 


This depletion of the soil of minerals simply cannot 
be avoided if the crop is to be taken ‘off the land. In the 
course of time these minerals will have +o be replaced. If 
they are not replaced, a eredual decline in productivity 
may occur even without erosion. Fortunately, replacement 


of minerals is not Wen expensive and usually pays. 


2. Soil-conserving crops: 


Organic matter is essential to soil, and nitrogen, 
an important food element, is present in it. Soil-conserv- 
ing and soil—-building crops must be considered chiefly in 
terms of the effect these crops have on the organic matter 


in soils. 


The destruction of organi¢e matter is brought about 


by a process of oxidation through the action of micro- 


aTnHisé 
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organisms, aided by aeration of the soil following cultiva- 


tion. The more intensive the cultivation, therefore, 


especially in warm sections, the greater the destruction of 
organic matter. Here soil erosion also plays a great part. 
The organic matter is mainly in the surface soil. It is this 
surface soil that is washed away, and the organic matter goes 


with it. Erosion too is facilitated by the stirring of the 


soil. 


Crops that can be grown with a minimum of stirring 
the soil are in varying degrees sdil-conserving crops. Non- 
cultivated crops, such as alfalfa, clover, lespedezas, kudzu, 
grass hay, and pasture, conserve the organic matter in the 
soil. The growing of these crops, therefore, tends to con- 
serve the soil even if some minerals are carried away in the 


crops removed. 


These close-growing crops prevent erosion with its 
attendant loss of organic matter: and minerals. The annual 
stirring of the soil necessary to the culture of a small- 
grain crop occasions some loss of organic matter and allows 
more erosion than is permitted by meadow or pasture. A 
small-grain crop can be called a soil-conserving crop, 
therefore, only by comparison with a crop that is more soil 
depleting, such as corn or cotton. In comparison with 
meadow, small grain is a soil-depleting crop. 


3. Soil-building crops: 


Soil building crops must not only conserve the soil, 
but build it up - make the soil better. Plants cannot build 
up the minerals: all they contain comes from the soil. 

If plants are turned under, just so much goes back into the 
Soil. If the soil needs more lime, phosphorus, or potash 
it must be added, 
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Plants can, however, build up the organic matter and 
with it the nitrogen content of the soil. Legumes, of 
course, work best as nitrogen gatherers. They get a laige 
part of their nitrogen from the air, and if they are turned 
under, the soil will have that much more nitrogen. 


The kind of legume used and the way it is used must 
be considered, Soybeans cultivated in rows and harvested 
as hay. are about aS competent soil robbers as corn. Even 
when the soybeans have been well inoculated there is more 
nitrogen in the soybean hay than the plant took from the air. 
Since the root system is relatively small, little nitrogen 
is returned to the soil. The same is vrue of other annual 
legumes, such aS cowpeas and velvet—beans, if they are re- 
moved from the ground. 


When these crops are broadcast or planted in close 
drills they help somewhat to stop erosion, but if harvested 
they do not build soil. That is possible only when they are 
turned under. Even when they are turned under, littie bensrit 
may be derived from the nitrogen unless another crop is ready 
to use it. Turning under a summer legume in the fall and 
leaving the ground bare is a wasteful practice. Most of the 
nitrogen derived from the legume is lost during winter by 
erosion or leaching. This is not the fault of the crop but 
of the practice. | | 


All annual legumes have relatively poor root systems, 
usually not exceeding 10 to 12 per cent of the total weight 
of the plant. In redclover, on the other hand, about one- 
third of the total plant weight is underground. ven when « 
redclover crop is removed, organic matter and nitrogen remain 


to maintain soil productivity. 


When soil-building crops are discussed, therefore, it 


is not enough to suggest the use of legumes. Tt is necessary 
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nly the kind of legume, but also how it must 


to specify not 0 
be used to help in soil building. 


The soil building commonly referred to in agricultural 
practice is a temporary process. It is auite true that when 
a green-manure crop is turned under, the soil is temporarily 
more productive than i+ would have been if that crop had not 
been turned under. This is due in part to the additional 
nitrogen Supplied when a legume is turned under and in part 
to an increase in organic matter. if this organic matter 
were not later removed by cultivation the soil might be built 
up, but it is removed, at least in great part. The organic 
matter must be constantly renewed if the productivity of the 
soil is to be maintained. This is soil conserving rather 
than soil building. | 


For real soil building it is necessary to turn to 
permanent sod. A permanent sod will increase the organic 
matter in the soil, chiefly by its root growth. A healthy 
grass sod produces new roots every year, and the decay of 
the old roots adds to the organic matter, most of which is 
retained because the soil is undisturbed. These roots die 
and are renewed constantly and in a comparatively short time 
really build up the organic-matter content of the soil. 


In a forested area, however, where the organic matter 
has been derived from fallen leaves and the decaying roots 
of trees and other vegetation, it takes a iong time to build 
up the organic-matter content of the Soil. Trees may build 
Soil too slowly for man's immediate use. 


A grass sod, if not utilized, is therefore probably 
the only practical 100 per cent soil-building cover. If it 
is grazed or if hay is taken off, it may be necessary to 
add plant food, but even then the protection from erosion 
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that such a cover offers, together with the increase in 
organic matter by root growth, makes such a crop the ideal 
for soil conservation. Of course all land cannot be treated 
in this way, and, in the main, crops should be called soil- 
conserving rather than soil-building. 


D, Pasture Improvement 


PastureSafford one of the most effective and eco- 
nomical means of holding and enriching the soil, provided 
they are properly developed and managed. Iwo outstanding re- 
quirements of good management in humid sections where rain- 
fall is usually adequate for abundant plant growth are 
(1) a sufficient supply of mineral plant foods Such as lime, 
phosphorus, and potash for desirable pasture plants to make 
enough growth to cover and protect the soil and to provide 
forage for livestock, and (2) regulation of the number anda 
kinds of livestock and the periods of grazing so that the 
pasture plants can make a vigorous growth during the grazing 
season. 


When sloping land is kept in good pasture the wastage 
of soil is stopped. In addition, the soil under a good 
pasture sod actually becomes more productive when supplied 
with needed mineral plant food. About three-fourths or the 
mineral matter in the forage consumed by the grazing live- 
stock is returned directly to the soil if the animais are 
kept on pasture continuously: The decaying grass. roots add 
humus to the soil, and. the humus in turn aids in converting 
the raw minerals of the soil. into forms that can be used by 
plants. In addition, grass has a beneficial mechanical 
effect on the soil, tending to develop a favourable granular 


structure. 


A large part of the badly eroded pastureland in most 


countries is the result of soil having been washed away 
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while the land was being cropped. When the soil became too 
poor to pay the costs of putting in a crop,’ it was abandoned 
by the plowman, and livestock were turned in to eat what-- 
ever would grow there. ‘Such land, if it is to be devoted to 
pasture, should not be used without proper development. and 
grazing control. Otherwise, erosion goes from bad to worse, 
Rather, it must be built up by the use of lime, fertilizer, 
and seed. That takes work and money, but it pays on most 
soils of fair fertility and is a necessary investment if 
such land is to be used for any other DUE PORT than forest 


or wildlife production. 


4% ae land for pasture: 


Despite all the advantages of a pasture sod, it is 
not always possible to use all the land on a farm for 
pasture. It may be advisable to retain certain lands per- 
manently in pasture, convert other lands from cropland to 
pasture, and build up abandoned croplands so that they will 
produce pasture. The extent to which pastures should be 
used in rotation with cultivated crops should be determined. 
The solution of these problems involving land use and con- 
servation practices is made easier if the land is classified 
according to its capability, which depends on physical pro- 
perties of the soil, the prevailing climate, and other 
factors. | 


2. Pasture on land suited. for cultivation: 


Lands classed as suited for cultivation are usually 
well adapted to the production of pasture. The levels of 
fertility necessary to produce moderate to high yields of 
cultivated crops on such lands are sufficient to produce 
profitable yields of forage for grazing and a vegetative 
cover for protection against rain or wind. Sometimes on 
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farms where all of the land is suited for cultivation a part 
is used permanently for pasture. However, it is generally 
much better to use all of the land in a rotation of culti- 
vated crops, grain, and meadow or hay, pasturing the hay 
lands as needed. Such rotation pastures usually yield more 
than pastures that are k@pt permanently on the same land. 
This is partly because they are on land of somewhat higher 
productivity, partly because the tall-growing grasses and 
legumes commonly used yield more than those in permanent 
pasture. Plowing up pastures regularly and rotating them 
with cultivated field crops also helps to increase yields 
by reducing infestations of animal parasites. 


The minimum period that the land should be in grass 
will depend on the class of land and the extent to which 
erosion-resistant vegetation, such as perennial grass and 
legume mixtures,.is needed to protect the soil from erosion. 
Because of the cost of legume and grass seeds and the 
benefit to soil tilth when the land is in grass at least 
2 years, crop rotations should be no less than 4 or 5 years 
in length. Among satisfactory rotations when other appro- 


priate conservation measures are used, are the following: . 


Class I. 3 years of row crops, 1 year of small 
grain, and 2 years of legumes or grasses and legumes or 
continuous row crops where good winter cover crops are 


grown. 


Class II. 1 year of row crops, 1 year of small grain, 


and 2 years of grasses and legumes. 


Class III. 1 year of row crops, 1 year of small 


grain, and 3 years of grasses and legumes. 


Class IV. Not more than 1 year of row crops, 1 year 


of small grain, and 4 to 6 years of grasses and legumes. 
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3, Land that should _be_put in pasture: 


Upland not suited for cultivation may include (1) land 


that has either never been broken by the plow or was in 

or 
cultivation/such a short time that little or no damage has 
ana (2) land that has been cultivated until it 


been done, 


is no longer fit for crop production and must be converted 


to pasture or planted to trees if any economic returns are 


to be obtained. 


Poorly drained wasteland, not suited for crops, may 
often be cleared and made to give profitable response to an 
expenditure for fertilizer, seed, and labour, but many areas 
of infertile, eroded upland can be used more profitably for 


woodland than for pasture. 


Much land has been cleared which either never has 
been cultivated or was cultivated only long enough to get a 
stand of grass established, Such land is usually S0 low in 
fertility and so steep and erodible that it has been 
difficult to maintain a sufficiently good sod to protect 
the soil from erosion. Much of this land on the more 
clayey types of soil can be restored or maintained by 
applying necessary fertilizers, carefully regulating grazing, 
and following other good management practices such as weed 
and brush control and protection from fire. Disking or 
plowing may be necessary to establish or renew a Stand of 
desirable plants, provided the land is not too steep, rough 


or rocky. 


4. Seedbed preparation and seeding: 


The seed of most of the plants recommended for per- 
manent pastures are small, and the young seedlings are weak. 
It is necessary, therefore, to prepare a good, firm seedbed 
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and to cover the seed lightly. In humid areas, many farmers 
have followed the practice of seeding the grasses and 
legumes in small grain, considered a "nurse" crop. It is 
claimed that a light seeding of wheat, oats, rye, or barlsy 
takes the place of weeds and is less harmful to ‘:s pasture 
plants than are weeds, * 


The land to be seeded should be plowed and firmly 
settled.- Just before seeding it is usually profitable, ex-_ 
cept. on especially productive soil, to apply some 400 to 600 
pounds per acre of a complete fertilizer known to be suc- 
cessful on small-grain crops in the vicinity. Fertilizers 
having approximately a 5-10-10 formula are generally effec- 
tive. A light disking after the fertilizer application will 
put the soil in condition for seeding. Running a cultipacker 
over the land after broadcast seeding is one of the best 
methods for covering the seed, If no cultipacker is available, 
an. ordinary spike -tooth or drag harrow with the teeth sloping 
slightly backward can be used. Usually a better, more uni- 
form stand results if the seedsare drilled in lightly than 
when broadcast, and where the seedsare such as will flow 
through a drill the seeding and covering may be accomplished 


in one operation. 


The amount and distribution of rainfall are often 
limiting factors in the establishment and maintenance of 
pastures. Before a good sod is formed, the loss of rainfall 
by runoff may be so great that the soil moisture becomes 
deficient for growth during periods of drought. Even on old 
pastures the effects of drought are first apparent on the 
slopes where much of the rainfall is lost as runoff. Small 
contour furrows help to reduce the runoff and thus conserve 
the rainfall and provide better conditions for seed germina- 
tion and subsequent plant growth. Mulches and surface re- 


sidues may also be used for this purpose. 
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5. Treatment of newly seeded pastures: . 


Care should be exercised in grazing newly seeded 
pastures. The young seedlings must have time to develop 
‘root systems in order to withstand drought, freezing weather, 
and the strain of being cropped by livestock. If many weeds 
appear in spring seedlings, it may be necessary to Clip the 
weeds 4 to 6 inches high before grazing is begun. In any 
| event the grazing should be rather light the first year. 

On clay\soils, rolling early in the ‘spring compacts the 

ground and helps to reset any plants that may have been 

heaved by frost. Moderate grazing is usually beneficial 
after the grass is well started. | 


6. Cultivating and reseeding: 

Cultivation is. of no value for the purpose of improv- 
ing old pastures unless it is accompanied by reseeding or 
the application of fertilizer or both. Lack of desirable 
grazing plants in a mixture that formerly produced well is 
due generally either to a decrease in soil fertility or 
improper grazing. Cultivation alone cannot overcome either 
of these conditions; but cultivation in connection with 
fertilizing and reseeding has given excellent results by 
eliminating weeds, covering the Seed, and mixing the fertj- 
lizer with the soil, Quick-growing grasses and Clovers 
Seeded on old=pasture sod that has been well disked and 
fertilized will give grazing in a Surprisingly short time, 
and will continue to produce forage while the slower growing, 
more- permanent grasses are becoming established, 


7. Liming and..fertilizing: 
Most pasture soils in humid areas are deficient in 
Calcium, phosphorus and nitrogen, and mahy are deficient in 
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potassium. All these elements are valuable in increasing 
the stand and production of desirable grazing plants and 
should be added when not present in the soil in sufficient 
Quantity. 


It is folly to expect fertilizers to produce a good 
growth of grass on inherently poor soils. Such land shouid 
be used for timber or wildlife production. On soils of fair 
natural fertility much can be expected from fertilization, 
particularly where the land has never been fertilized or 


has been neglected for several years. 


If a fair stand of desirable pasture plants is pre- 
sent, fertilizer treatment is sure to result not only in a 
larger growth of the plants but also in an improvement of 
the stand, especially of stoloniferous plants, thereby 


enabling them better to compete with weeds. 


Soils suspected of calcium deficienty should be tested 
to determine their needs for lime. In sections where lespe- 
dezas thrive, these legumes, which are not sensitive to acid 
soils, may well replace the clovers and make the application 
of lime unnecessary. Both lime and phosphate are believed, 
to be more effective when they are worked into the soil 


than when they are applied on the surface. 


Barnyard manure will furnish considerable nitrogen if 
applied at the rate of 5 to 10 tons per acre. The effect of 
such an application continues for several years. The effect 
of applications of commercial nitrogen is soon exhausted. 
Many dairy farmers use commercial nitrogen, applying small 
quantities from 1 to 3 times a season. Some prefer, how- 
ever, to make one heavy application of nitrogen in the 
spring and rely on supplementary graZing crop for midsummer. 
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The mineral fertilizers, limestone and barnyard 
manure can be applied in the fall, winter, or very early 
Spring. Commercial nitrogen should be applied about 2 weeks 
before increased growth is desired, as it results in a quick 
Stimulation of the growth, Early applications may make it 
possible to begin grazing about 2 weeks earlier than could 
be done on unfertilized pastures. Applications of: nitrogen 
are rarely effective in the absence of adequate soil mois- 
ture. Hence the returns from midsummer apritcati gna are 


often unsatisfactory. 


Shade trees and shelters sheuld be set on the higher 
parts of the field, and not along the banks of running 
Streams. Thus, a larger part of the manure produced while 
the animals are not grazing will be voided on the land that 
produces the grass, Manure deposited on the upper Slopes 
and hilltops has beneficial effects on the grass for Some 
distance down the hillsides, 


8. Controlling weeds and brush:. : | 


Increasing soil fertility is one of the best means of 


weed control, as generally grasses will dominate when they 


have favourable soil conditions, Mowing weeds at the proper 


time is another good means of control, In general, weeds 
‘should be mowed before the seed have formed. It is neces- 
Sary to mow twice during the year to eradicate Some weeds, 


Sheep and goats are very efficient in keeping down 
many troublesome weeds, and many farmers have found i+ pro-. 
fitable to keep a few Sheep in their cattle pastures be- 
Cause of their tendency to eat weeds 


Shrubs and tree Sprouts can best he controlled by 
cutting them at the proper time, Apparently the best time 
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to cut brush is when the roots contain the smallest amount 


of starch. Generally, this is at time of blooming. 


4 

The eradication of sprouts and shrubs is generally 
more difficult in the warm countries than in the cold. 
Grubbing them out or treating them with chemicals has so 


far seemed the only sure way to eradicate them. 
9, Effect of methods and intensity of grazing: 


Tne good plants must have an opportunity to produce 
leaves and strengthen their root systems in the spring and 
throughout the growing season. Overzrazing in these periods 
will cause a reduction in their subsequent growth. Grazing 
pastures closely in the late.fall, before the plants enter 
their dormant period, is likewise harmful because the plants 
are prevented from building up a reserve food supply in the 
roots and a fair cover of foliage to protect them from in- 


jury when their vitality is low and conditions are unfavouraole. 


In the humid areas, forests are the usual climax type 
of vegetation, and trees will dominate over grass if man does 
not interfere. In such regions fairly close grazing is help~ 
ful in maintaining a grass cover. Browsing by goats helps 
to prevent brush. and trees from occupying grazing jands ~ 1% 
general, reasonably heavy grazing favours plants that require 


light for their pest growth. 


On the other hand, in arid ani semiarid regions, 
where grasses are the climax form of vegetation and may even 
conguer hardy shrubs, continuous heavy grazing 1s destruc- 
tive rather than helpful. The plants have a short period of 
growth because of the scarcity of soil moisture during 4 
large part of the year. They cannot maintain their vitality, 


and therefore cannot perpetuate themselves by seeding or 
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Storing plant food in their subterranean parts, if they are 
closely cropped throughout their growing period each year, 


‘ 


The selective grazing that results when the use of 
a pasture is limited to one kind of animal is likely to 
affect the quality of the pasture adversely. Horses are 
likely to graze local areas very closely and to leave other 
areas wholly untouched. On the other hand, they may be 
used to graze down a pasture that has largely or completely 
grown up to coarse herbage, Any rough herbage left uneaten 
can be removed by mowing late in the summer, Sheep are much 
inclined to select the more tender’grass and the tender tips 
of weeds and bushy plants. One of the rules for maintain- 
ing a uniform 8rass-—legume mixture in humid regions is to 
graze it all down close at least once a year, 


10. Effect of burning pastures: 


No general Statement can be made regarding the 
advisability of burning pastures or ranges, except that in- 
discriminate, uncontrolled burning is usually harmful. Much 
depends on the kind of vegetation, the time of year, and 


the soil and weather conditions when burning takes place, 


growth, to contro] weeds and brush which otherwise might 
replace the desirable pasture plants; or to destroy pine 
needles and other forest litter which tend to smother out 
the forage plants on cut-over timberland. When fire is So 
used, care should be exercised to prevent its spread to 
adjacent fields, forests and farmsteads. 
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11. Pastures compared with harvested crops: 


The labour needed to m-intain permanent pastures 
after they have been established is relatively small. Ina 
number of typical cases the Labour required for fence re- 
pair and replacement has ranged from 1 to 3 hours of man 
labour and less than 1 hour of horse labour per acre per 
year. The principal other labour requirements have been for 
occasional jobs such as the application of fertilizer and 
weed and brush cutting. The charges for interest and taxes 
were fully as low as for other similar acres of the farm. 
Even anmal and other temporary pastures, although costing 
as much as grain crops to produce, are harvested cheaply by 
livestock with practically no labour cost. 


Studies which have been made of the effect on meat 
quality of using grass in the ration of grazing animals show 
that the meat of suckling lambs produced on good pasture is 
as satisfactory both as to fatness and palatability as that 
from suckling lambs which received a Supplement of grain on 
pasture. The results of these studies also indicate that 
production costs can be lowered by making greater use of 


pastures in the fattening of livestock. 


Fresh green pasturage grown on fertile soil provides, 
in a palatable form, most of the substances vequired for per- 
fect animal nutrition. Pasturage, which is rich in protein, 
minerals, and vitamins, maintains the health and productivity 
of livestock, I+ permits the animals to replace the stores 
of minerals or vitamins which have been used up during the 
winter and enables them to lay up a supply for use during a 
period of inadequate nutrition. Good pasturage appears to 
pe a perfect feed for all herbivorous animals except those 


doing hard work, those giving large quantities of milk, or 
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animals that are being fattened rapidly. On the other hand, 


long-continued feeding of herbivorous animals on poorly cured 
Toughages is detrimental to both production and reproduction. 


Although certain types of injury to animals caused by 
parasites and diseases may be largely avoided by keeping live- 
Stock in dry lots or barns, animals generally are better off 
on pastures, A clean pasture not only provides natural con- 
ditions for the livestock but also reduces the labour of 
Caring for the animals and minimizes the danger of mineral 


and vitamin deficiencies, ‘ 


Pastures provide breeding animals a means of obtaining 
the exercise needed for healthy development and full produc- 
tion and give work animals an opportunity to obtain the ex- 
ercise they need to maintain themselves in good condition 


when not actively at work. 


Immature pas turage consisting of both grasses and 
legumes has feeding properties similar to those of high-pro- 
tein concentrates, such as the Oil-mill byproducts, It is 
especially well supplied with protein, minerals, and vitamins, 
and is richer in protein and more digestible than the best 
mature hay. The protein in good pasture plants is high in 
Quality as well as in Quantity. The protein in the leaves is | 
particularly valuable tor Supplementing the protein defici- 
encies of the cereal grains, 


Several methods have been developed to preserve im- 
mature forages for use in winter and other periods of short- 
age. In one method the é6rass i8 dried by artificial heat and 
either stored ag hay or pressed into Small cakes to facilitate 
handling and Shipment. In either form the dried herbage 
usually maintains its green colour and agreeable odour. When 
used in the rations of cattle and sheep, it has proved to be 
a Satisfactory Substitute for oil-mill byproducts, 
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Green, immature grass is a much better source of 
minerals than hay or mature plants from the same land. It 
is generally about twice as rich in phosphates as mature 
freshly cured grass, and may be. from 4 to 5 times as rich 
in phosphates as mature grass which has been exposed to the 
weather for several months. The dry matter of immature grass 
contains practically 4 times as much mineral as the average 
cereal grain, and as much as the average legume hay. further- 
more, pasturage produced on fertile land probably contains 
considerably more of the important minerals than that pro- 


duced on poor soil. 


An adequate supply of vitamins is necessary for proper 
growth and reproduction in livestock and to .keep then thrifty 
and resistant to diseases. Vitamin A, for example, promotes 
growth and increases resistance to disease. When animals are 
grazing on green, immature pasturage they appear to pe better 
supplied with vitamins than by any other practical method . 
Such feed is especially rich in carotene (from which Vitamin 4 
is made in the animal body), and contains other less well- 


known vitamins of importance to animals. 


The palatability of pasturage depends on the kind of 
plants, their tenderness, stage of maturity, density of stanc, 
and climatic and soil conditions. . In addition, Livestock 
tend to select plants which contain relatively high percent-— 
age of minerals in preference to those having a low percent- 
age of the same minerals. The palatability of most grasses 
is greatly reduced by seed-head formation. Hence, mowing 
or close grazing at heading time helps to keep the forage 


palatable. 
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12, Grazing practices and livestock management: 


On small farms and where livestock produces a minor 
part of the farm income, a common farm practice is to use 
whatever pasture is available or can be most readily supplied 
for the kind of livestock to be kept. Usually the pasture 
Supplements other feed, But where grazing is the chief 
Source of feed for livestock or where the bulk of the farm 
or ranch area is in pasture, the problem is to choose the 
kind or kinds of livestock best suited to the pasture, On 
most farms, greatest returns will be obtained from the 
forage available and the pasture will be kept most produc — 
tive if two or more kinds of livestock are grazed, either at 
the same time or at different times during the season. Where 
large areas of several kinds of pasturage are available, or 
where so few animals are kept that it does not pay to pro- 
vide’ separate pasture,’ all kinds may be turned on the same 


area, 


As farm animals. may suffer from the heat of summer 
days, some sort of Shade Should be provided, If there are 
not sufficient trees or brush, Sheds or other Shelters should 
be built. If they are for summer use only, all sides should 
be left open. The roof * may be of poles, brush, or straw. 
About 15 square feet of. roof surface are required per head 
of mature cattle. For protection against cold, rains, and 
Sleet the more exposed sides of the. Shelters should be walled, 
Where there is little rainfall but much cold wind, wind- 
breaks like tight fences, rows of trees, or bluffs can be 
used for protection. 


Rotation grazing is the grazing of two or more 
pastures in regular order with definite rest periods ‘for 
each pasture. When only two pastures are involved this type 
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of grazing is sometimes known as alternate grazing. Under 
certain conditions, rotation grazing of permanent pastures 
may increase the production rrom 10. to 15 per cent over con~ 


tinuous grazing. 


Although pastures are conducive to the general health 
and vigor of livestock, grecautions should be taken against 
certain diseases and parasites. Tuberculosis, for instance, 
though much less common among cattle on ranges than in those 
confined much of the time in barns, may be spread by such 
means as infected watering holes and ponds, It is apparent 
that the droppings of tuberculous animals in the water supply 
may pollute it sufficiently to infect other cattle that 
drink the water. | 


Since a pasture on which cattle are kept only during 
the time they are grazing receives only a ‘small quantity of 
manure, it loses .its fertility faster than a pasture on which 
cattle remain the full 24 hours of each day. On many dairy 
farms the portion of the pasture easily accessible. from the 
farmstead is likely to reach a very Low state of fertility. 
This is due in large part to the custom of keeping the Cows 
at or near the farmstead during the night, and applying the 
ma ure thus saved to other parts of the farm instead of to 


the pasture. 
EB, Conservation Irrigation 


The term "conservation <ivrigation" is relatively new. 
Only in recent years has 4t become part of the terminology 
of irrigated agriculture. "Conservation irrigation" is 
simply using irrigated soils and irrigation water in a way 
that will insure high production without the waste of either 


water or soil. Tt means using cropping 


214 


irrigation, and cultural practices that will maintain the 


land in permanent agriculture. 


‘ 


To the farmer, conservation irrigation can mean 
Savings in water, control of erosion, better crop yields, 
lower production costs, and assurance of continued pro-. 
ductivity from his irrigated land. For many farmers, it 
can mean a start toward the final solution of alkali pro- 
blems, waterlogging, and numerous other evils now prevalent 


over large sections of the country. 


In these sections, the need for conservation irriga- 
tion is urgent. Until recently, more water has been their 
chief concern. Little attention has been paid to the con- 
Servation of soil, or, for that matter, of water, TIroni- 
Cally, the careless handling and unwitting waste of this 
irrigation water is responsible for many grave difficulties 
which now confront irrigated agriculture. For waste water 
can lead to wasted land. 


Throughout the development of irrigated agriculture, 
the major concern has been water. Much progress hes been 
made in the harnessing of rivers and the construction of 
vast canal systems for distributing water to the land but 
too little attention has been given to the land itself, 
Particularly, proper care has not been taken to insure wise 
and efficient use of either the land or the water used in 
irrigation farming. 


1. Wasted water, damaged land: 
ee Oe 


Many land and water problems of grave importance 
confront irrigation agriculture to-day. In many areas 
there is more land Suitable for irrigation than can be 
irrigated with bi amount of water available, Yet over 
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widespread sections 1ess than half of the water applied to 
the land actually benefits growing crops. This waste of 
irrigation water usually causes land damage by erosion, 
alkali accumulations, leaching, or waterlogging. It often 


increases irrigation-water and farming costs. 


Soil erosion is “a great a menace to irrigated land 
in arid regions as it is to land in humid regions. More- 
over, in arid regions, soils are generally shallow and light 
in texture. Also, they are now in organic matter, which leaves 


them highly subject to both wind and water erosion. 


Brosion is threatening the continued productivity of 
more than half of all the irrigated winds A quarter of a 
million acres are losing topsoil at the rate of an inch 
every 3 years, according to our best estimates. Another half 
million acres are losing soil at the rate of an inch every 5 
years. This loss represents a permaennt Land-investment loss 
+o the farmer. Attempts to grow crops on and not suited for 
them contribute to the damage. | But most of this damage re- 


sults from misuse of irrigation water. 


Besides the erosion damage, unc ontrolled irrigation 
water also causes serious drainage problems and salt accumu- 
dations on many irrigated 4oetom Pande. Ory ats the surplus 
water passes through the root zone, it jeaches out plant 
foods. Where the water collects to form wet spots, alkali 
salts may concentrate. some of this alkali land is still 
being farmed, but with reduced yields and 1ess profitable 


crops. 


Moreover, every gallon of water that is either pumped 
or purchased 43 money wasted out of the farmer's pocket when 
the water is wasted. Mis waste increases the cost of pro- 
ducing crops, in addition to the damages the land and crop 


may suffer. 


216 


Soil structure has broken down in fields where row 
crops have been grown too long. The combined effects of 
this broken-down soil Structure, erosion, and depleted 
organic matter have made these fields less ana less able to 
take water, Their productiveness is on the downgrade, 


Much of the damage to irrigated land is due to irri- 
gation runs that are too long. These are the cause of the 
Severe erosion in many areas. long runs also contribute to 
water waste and leaching, To get water to the lower ends, 
the upper ends must be overirrigated, ) 


Delivery of irrigation water in open ditches con— 
tributes heavily to water loss. This loss may be as much as 
70 per cent, The average in the western part of the United 
States is about one-fourth of the volume of water carried, 
Most of it is due to Seepage, If Seepage water is not re- 
Sore hye return. flew, i+ 48 apat to agricultural use, 

In any case, it is lost to the farmer who purchased or 
developed it. Heavy weed srowth in canals slows down the 
flow of water ~ besides reducing the Capacity. And this 


reduced velocity increases canal losses from both evapora- 


tion and seepage, 


other problems. They have changed the flow Characteristics 
of the streams in many irrigated areas, Streams and rivers 
which once Save a steady water Supply throughout the growing 
Season now flood more often in the Spring and deliver less 
water during the rest of the year. In places, additional 
Storage has had to be built. S474 Carried down from these 
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2, Problems can be solved: 


There are vractical woys to solve most of these 
problems in irrigated areas. They involve basic principles 
of soil and water conservation; and they require an accu- 
rate knowledge of soil, topography, water needs, and the 
capability of the land td be irrigated. 


An irrigator practicing conservation irrigation has 
eontrol over his irrigation water from the time it enters 
the ditches and on down until a small part leaves as waste 
water. He is able to apply tne water in such @ Way that it 
wets the root zones of his plants with the least practicable 


loss from runoff or from percolation. 


On many f'rms a different method of irrigating is 
needed. Some also need drainage, supplemental water supplies 


or land levelling. 


Trrigation systems’ carrying water to the farms need 
to be studied to find out what can be done about improving 
water delivery and cutting down seepage tosses. Often 


petter delivery schedules avd improved management will 


stretch the available water supply. 


Soil-building crops in rotation with cash crops need 
to be grown more extensively %0 add orgenic matter to the 


soil. 


Reforestation and better range management are needed 
for some watersheds. Measurement of both water and snow 
accumulations will aid in better planning for the seasonal 


use of the available water. 
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3. Conservation irrigation on the farm: 


Conservation irrigation on the farm is simply the use 
of the irrigation and cropping methods that best fit the 
particular soil, slope, crop and water supply. It makes 
possible irrigation without erosion damage, alkali accumula- 


tion, waterlogging, or undue water loss. 


Conservation irrigation can be established on the 


farm by the following steps: 


3 ‘S 
Get an inventory of the soil and water re- 


Sources: The soil on the farm needs to be examined 
for depth, texture, Structure, permeability, 
available water capacity, and productivity. A soil 
conservation survey map Showing these and other 
factors, such as Slope, past erosion, and seep 
Spots, will provide the required detail. The 
amount of water available on the farm must be 
determined as well as how the water is made availa- 
ble through the irrigation season. If the water 
Supply is not adequate, possibilities for improving 
it should be studied before plans are made for the 
farm. 


Decide how to apply the water: The methods 
used to apply water must fit the land. Also, they 


must fit the crops needing irrigation, Finally, 
they must fit the water Supply available, 


Plan the distribution System: The farm ivri- 


gation-distribution System must be designed to get 
enough water to all parts of the farm when needed, 
It should also provide for the safe disposal of 
any waste water, 


ee r ar | . 
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Prepare the land: All fields mist be prepared 
so the water can be applied with maximum effi- 
ciency. To accomplish this some land may need to 
be ‘levelled’. 


a] 


Make efficient use of the irrigation water: 


Adjust the size of water streams so that they will 
not cause erosion but will apply just enough water 
to satisfy crop demands. Where there is alkali in 
the water, special methods may be needed to pre- 


vent its concentration in the plant root zone. 


4. Irrigation methods to fit the land, crops, and water 
supply: ae | 


The water supply, the soil, the topography, and the 
crops to be irrigated determine the correct methods for 
applying irrigation water. Irrigation requires careful 
attention to all these factors, 


The ability of different soils to take in and hold 
water differs greatly. Some soils absorb and hold large 
quantities. Others take water very Slowly or have little 


holding capacity. 


A thorough knowledge of the way the soils absorb 
water and the capacity of the- different soils on the farm 
to store water is vital to conservation irrigation. Fins 
more water is apvlied to a particular Field than it can 
readily absorb, both expensive water waste and erosion 
occur. Knowledge of the water-holding cavacity of the soil 
makes it possible to apply just enough water to satisfy the 


needs of growing crops but not enough to cause waste and 


damage. 
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Once the water-intake rates and the storage capacity 
of the soil are known as well as the amount of irrigation 
water ayadiebie and the method of delivery, the cropping 
programme can be adjusted to these conditions. 


Some of the more common methods of irrigating and 
their use in conservation irrigation are described and 
illustrated on the pages that follow. Specifications for 
each method have to be worked out to fit the soil, climate 
and water supply of each area, The Soil Conservation 
Service has prepared specifications for nearly all irrigated 
areas of western United States. These Specifications are 
based on scientific research, field tests and local irriga- 


tion experiences, 


Basin irrigation: The purnose of this method is to 
fill a diked area of land with water to the desired depth 
quickly and allow the water to go into the soil. When 
basins are properly graded and built to the right dimen- 
Sions for the kind of soil and the water supply, water can 


be applied efficiently, 


Border irrigation: This is a controlled way of flood- 
ing the surface of a field. The idea is to advance a Sheet 
of water down a narrow Strip between low ridges or borders 
and to get the water into the soil as the sheet advances. 

It requires that the strip be well levelled between the 
border ridges, and the grade down the Strip be fairly uni- 
form to avoid ponding. The ridges should be low and rounded 
So they can be planted with the strips. Then no land is 
taken out of production. | ph 


Contour or bench-border irrigation: This method is 


adapted to fairly uniform moderate Slopes with deep soils. 
The strips are laid out across the Slope on a controlled 
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grade, and the ridges are constructed parallel to each other. 


Corrugation irrigation: In this method the water is 
applied in small furrows. It then moves Laterally through 
the soil between the furrows to wet the entire area. The 
method is designed for, heavy soils that take water slowly 
and that seal over and pake when flooded. It is recommended 


also for close-growing crops on steep or rolling land, 


Furrow irrigation: Furrow irrigation is the most 
common method of irrigating row crops. The water is 
applied in the furrows between the plant rows. Many of the 
present furrows are too steep for safe irrigation. This 
fact has been the greatest single cause of erosion by 
irrigation water, Because cultivation to control weeds keeps 


the soil in the furrows loose, it is easily eroded. 


— Cont our=-furrow irrigation: This is the method of 
applying water in furrows across rather than down sloping 
land.. The furrows are given just enough grade for water 
to flow, but not enough to cause soil washing. Deep-furrow 
row crops can be irrigated safely by the contour-furrow 


method on cross slopes’ up to about 8 per cent. 


| Broad-furrow irrigation: On slopes not exceeding 
3 per cent for most soils, the use of broad-bottom furrows 
in place of the usual narrow V-tyve furrow will increase 
the rate of water intake and reduce furrow erosion. This 
method is recommended for orchards planted on contour 
benches, as a means of eliminating erosion resulting from 


grade variation along the benches. 


Sprinkler irrigation: Where it is adapted and where 
crop returns can support the cost, sprinkler irrigation pro- 
vides excellent control of the water applied to the soil. 
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Water may be applied with Sprinklers at a rate that the soil 
will absorb without runoff, Sprinklers can be turned off 
when the soil has absorbed the right amount of water. Be- 
cause the water can be so carefully controlled,. sprinklers 
have Special uses in conservation irrigation. For example, 
they can be used to eStablish pastures on steep slopes, 
Sprinklers, however, cannot be used universally. In hot 
windy Climates, much water is lost through evaporation and 
wind drift causes uneven water application. On very heavy 
Soils, because of the low intake ability the rate of apply- 
ing water may have to be So low. that much of it is evapo- 


rated before it enters the soil. 


Controlled flooding: In this method water is flooded 
et LOOKING 


downslope between closely spaced field ditches which keep 
the water from concentrating and CauSing erosion. Frequent 
Openings in the ditches allow a uniform distribution of 
water over the field, | 


ye Preparing land for conservation irrigation: 


Few operations are of greater importance to conserva- 
tion irrigation than the proper preparation of land by 
grading and levelling. Low Spots, which allow concentration 
of water, may cause waterlogging or may bring hermful Salt 
deposits to the surface, High spots, which do not receive 
enough moisture, result in reduced yields, Irregularities 
in slope make it very difficult to control water velocities, 
a frequent cause OL erosion. 


The extent to which land should be gradeq and levelled 
is governed largely by the depth of soil. Care must be taken 
not to make levelling cuts that woulda leave the root zone 
too shallow for the crops that are to be grown, 
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The method of water application to be used influences 
the degree to which land should be levelled. With sprinkler 
irrigation, little levelling is necessary, For furrow 
irrigation, land must be brought to a nearly uniform slope 
if soil and water losses are to be avoided. Border irri- 
gation requires careful levelling within the borders for 
proper distribution of water along the strip. The specific 
requirements for grading and levelling for each method have 
been worked out through research and practical experience. 
They differ with the locality, depending on the soil and 
other physical conditions and on the crops to be grown. 


6. Improving the water supply: 


On irrigated farms where there is not enough water 
or where the supply is uncertain, it is often difficult to 
establish all the soil and water conservation measures 
needed, The only answer may be to find some way to improve 
the water supply. Some solution to the problem should be 
found before even an attempt is made to establish the soil 


and water conservation measures. 


In Some areas irrigation-water supplies can be both 
increased and stabilized by improving the condition of the 
watershed that produces the irrigation water. In some, 
supplemental water supplies can be developed. In others, 

- putting the diversion, storage, or delivery systems into 

good operating condition will increase the effective water 
supply on the farm. For example, conveyance losses can be 
reduced by lining canals, using closed conduits, and con- 


trolling weeds in the canals and ditches. 


If no way to improve the water supply can be found, 


the only thing left to do is to choose crops that fit the 
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Chapter X ” 


SOCIAL ASPECTS CF AREA DEVEV OPMENT 


All development activities aim at human welfare. 
Area development is no exception to this. The latter, how- 
ever, focuses it's attention more importantly on the develop- 
ment of local resources and talents am on more equitable 
distribution of the fruits of development among the people. 
In the previous chapters we had paid attention to natural 
resources. In this chapter, our emphasis will be on social 
resources. | 


A. Human Resources 


Pe 


True assessment of the human resources of an area is 
possible only if we look into the quantity as well as the 
Quality of the people. By quantity, we mean the number of 
people; by quality, we mean their physical and intellectual 
capacity to produce goods. We are quite familiar with the 
census figures regarding the number of people according to 
age, sex, occupation and so on. But such figures are not 
of much avail when it comes to small rural area development. 
Here, we have to pay more attention to the skills, motiva- 
tion, values and aspirations of the people. Additionally, 
we have to pay attention to the mode of working of the 


people, Specially in matters of co-operative endeavours. 


Skill survey of the area would reveal the type of 
activities which could be immediately promoted, It would 
also indicate the activities to be promoted in future. One 
of the major objectives of rural area development planning 
must be to train people for new opportunities. New jobs 
must be created to improve the consumption level of the 
“people, and they must be adequately trained to improve their 


production level. 
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While analysing the human resources, the age ratio 
Should be studied carefully. It is indicative of the 
Quality of population, More children and aged people. mean: 
greater burden on the society. More schools and health 
facilities would be needed. This also gives how much of the 
educational and health facilities should be provided, In 
normal circumstances, 15 per cent of the population falls in 
School age category, If there are 1000 people in a village, 


one can Safely assume that about 150 children require school- 


ing. Similarly, a health centre can cater to no more than 
5000 people, ' 


a“ 


Standards have been prescribed for all social faci- 
lities in India, but most of them pertain to urban areas, 
There are Standards for housing, drinking water, education, 
health, communication, etc, We need not accept these 
standards as final; we Should prepare new standards based 
on local experience, 7 aa 


B.. Sot¢ial Structure and Re ional Development 
=Octai—tructure ani Regional Development 


The social Structure of the developing Societies, 
whether conceived at the national or regional levels, is in- 
hibitive of real development. The benefits of increased in- 
vestment in economic and social activities in these areas 
£0 to those who need them least, It is not infrequently 
that it further accentuates poverty. Let us see how it 
happens, 3 | 


To explain this, we would make use of an analogue 
model from earth Sciences, There are three types of model 


Structures: Porous, permeable and impermeable (fig, 10.48) ," 


The porous structures with equal size partidles allow 
liquid to get to the whole stratum through percolatory or 


ines 
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capillary action. The structures are such that the liquid 
cannot by-pass any particle, whether the process is per- 
colatary or capillary, so lon,; as there is enough liquid to 
fill the stratum. Nor does it allow retention of the liquid 
by individual particles beyond its bare minimum capacity to 
hold it. Any supply in excess of the bare minimum goes to 
the bottom layers. Societies exhibiting such Social struc- 


tures can be called porous societies. The second type of 


societies is marked by permeable structures (limestone 
structures). It allows the liquid to pass down but only 
through the network of joints well-linked with each other 
vertically as well as horizontally. ‘Societies which exhibit 
these structural characteristics may be called permeable 
societies. The third type of structure is impermeable. It 
consists of hard, solidified and metamorphosed rocks. 
Liquids can percolate only to the extent there are crevices 
in them. Otherwise, they are contained by the uppermost 
layer to be radiated back to the atmosphere in course of 
time. Societies with such structural rigidities can be 


designated as impermeable societies (fig. 10.1-b). 


In a porous society, investment ta raise the level 
of living of the people percolate cownwards, upwards and 
sidewards-so that every individual benefits almost equally 
from it. This leads to greater participation of all the 
people in the productive activities. None progresses unless 
all progress; and cooperation rather than competition becomes 
the basic philosophy of life. Surplus production getSre- 
eycled for mutual penefit or in an inter-regional system, 
gets invested in other regions to bring about inter-regional 


equity in development. 


In a permeable society, developmental investment is 


monopolized by a minority; part of it percolates down to a 
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variety of middlemen vertically and horizontally linked with 
each other on the one hand and with the monopoly groups on 
the other. A majority of the people have no direct access 

to these investments; they come to them as residuals 

through the middlemen. ,Greater investment means greater 
monopolization and further strengthening of the social system 
through the institutionalization of what was earlier discrete 
individual activity. This type of society is marked by con- 
spicuous consumption and vulgar display of wealth by the 
wealthy minority and the gradual acceptance of the privileged 
group as the peer group, by the poor majority. The third 
type is one where almost nothing percolates downwards. It 
is completely monopolized by the uppermost stratum of the 
society. 


The above three types of societies. are almost co- 
terminous with sociologically defined egalitarian, semi- 
feudal and feudal types of societies. The new nomenclature 
is, however, more indicative of the processes which operate 
within the structural constraints of socio-economically 
defined societies. The first and the third are the ‘ideal 
types’ -— the first in the pot itive sense, and the last in 
the negative sense. Most living societies conform to a 
variant of the second type; and it is this type with which 


we are concerned in this paper. 


When we examine the vroblem of poverty of a region 
or a group of people within the framework of the social 
realities explained above, we cannot but conclude that to 
think of poverty as the cause of low productivity of the 
masses, and to approach the problem of poverty in terms of 
productivity alone 49 ridiculous. "Many of the traits that 
characterize developing societies such as the lack of pro- 
ductive and remunerative employment, the inability to 
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distribute the fruits of growth so as to relieve mass 
poverty or to narrow the gap between minorities enjoying 
modern consumption pattern and the rest of the popula- 

tion; the inability to accord the masses either the 
reality or the feeling of participation in decision-making - 
have in different combinations become prominent in advanced 
countries (too) and have weakened their credibility as 
models for the development of the rest of humanity". Yet 
our models of development persistently ignore the social 
structural inability to. assimilate change and to diffuse 
the benefits of development to those who have been by-— 
passed by historical economic forces and processes, They 
rely heavily, if not completely, on truncated thinking on 
investment and production as the basis for all develop- 
ments. 


The old strategy based on the assumption that poverty 
can be taken care of through growth which mst trickle down 
to the poverty stricken masses, has not borne the fruits 
for the Simple reason that the existing class relations are 
enemical to it. Wherever it has been pursued without 
adequate safeguards, it has proved to be counter-product ive 
further strengthening the process of monopolization. We 
know fully well that "development is not merely a question 
of how much is produced, but what is produced and how it is 
produced. . Institutions which create growth are not 
neutral as to its distribution. Thus, if growth institu- 
tions are characterized by disparities in land -holding and 
concentration of industrial wealth, the process of growth 
will strengthen them further and they will resist and 
* J.B.W, Kuitenbrouwer, "On the Concept of Process of 


Marginalization" Occasional Paper No, 37, The Hague: 
ISS, 1973, | 
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frustrate all future attempts to take away their powers and 
* 
privileges through orderly reforms" 


It is exactly the situation in which national and 
regional development efforts are being made in India. Each 
plan and programme for development has led to more poverty 
and more unemployment. ° Economy aS a whole has jndeed grown; 
national strength has improved at times beyond expectations. 
But the institutional reforms to strengthen the ‘filter 
down' process and to enable the masses to particiwte in 
national endeavours and to benefit from the contributions 
they make to it, has been frustrating. After going through 
several cycles of land reforms, we find ourselves where we 
were to begin with. These.and other reforms have yet to 
make a major dent iy the semi-feudal or permeable social 
- gtructure we inherited from the British Rajs Twenty five 
years of planning has now brought us to that fundamental 
; problem of which we ought to have been adequately aware - 
mass poverty resulting not so much from lack of production 


as from the lack of opportunities | to produce. 


C. “Social Policy Framework 


In the light of the nhenes ce cieonen has to be 
redefined as the process or processes through which a 
society acquires greater porosity within its own body 
politic and thus enables its members to gain greater con- 
trol over themselves and their environment. To achieve 
this, all societies, but more so the developing ones, 
whether conceived in the national, regional or erases 


* Kuitenbrouwer, on.cit. 
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local! terms must consider social structured change as their 
major task. It is this change which should form the major 
component of social development. The provision of health, 
education, recreation and similar other facilities is only. 

a secondary aspect of social development. What is primary 
is the transformation of a permeable society into a porous 
one. That is at least the direction in which we have to 
move to weaken, if not to eliminate completely, the monopo- 


list minority and to bring them in the mainstream of develop- 


ment.,. 


Following Utria,” we could enlist the following main 
objectives of a social development policy suited to develop- 
ing countries like India: OS BES 


1, ‘The processes of monopolization and marginalization cut 

across political and administrative boundaries and 

operate at international, national and local levels 
leading to inter-areal and inter-personal disparities 
in development. While at the inter-national levels the 
national states and multi-national corporations monopo- 
lise the resources, at the. national level the regional - 
governments, monopoly houses and their feudal subordi- 
nates do the job. The malady is so deep-seated that 
values of monopolization pervade down to local and in- 
dividual levels and each person tends to exploit the 
others. | Nis 


2. The concept of mainstream. needs some.definition. It is 
often said that one of the objectives of development is 
to bring the poorer sections of the society into the 
mainstream of development. If develooment is con- 
ceived in terms proposed in this paper, then it is the 
upper stratum of the sociéty consisting of large 
farmers, "intellectuals", businessmen, political 
bosses, bureaucrats and their allies, who have to be 
brought in the mainstream. al } 


3. Rule D. Utria, Appendix to "Social Aspects of Regional 
Development in Latin America", International Develop- 
ment Review, No. 4, United Nations, New York, 1972, — 
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(a) To motivate, prepare and organize individuals 
and the community to replace the traditional con- 
cepts, motivations and attitudes by others which are 
more favourable to development; 


(0) To transform social structures and institu- 
tions, through the individual and the community, 
particularly as regards (i) re-structuring of produc - 
tion, (ii) changes in social structures; (iii) cul- 
tural change: and (iv) changes in political (and 
legal) structures; 


(c) To accelerate social mobility so as to in- 
volve the population fully in the benefits of develop- 
ment and facilitate a steady improvement in the social 
condition of its under-privileged sections through 
the introduction of more dynamic structures for the 
ownership and use of productive resources and through 
effective system of income distribution and redistribu- 
tion. | 

(a4) To create and fortify an economy and an eco- 
nomic policy that will ensure productive employment 
for the whole population ..., the expansion and effi- 
cient use of national resources and. an adequate supply 
of goods and services to meet the genuine needs of all 


sections of the population; 


(e) To accelerate and direct the general process 
of modernization by the absorption and assimilation of 
appropriate technological and scientific advances in 
all walks of life and activity, especially those which 


sustain the poorest among the poor. 
(f) To consolidate and raise the level of social 


well-being by improving the organization and aims of 
social services and other elements of the level of 
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living with special attention to those who are | 
marginalized. ) | 
(2) To promote and mobilize popular participa- 
tion at all levels and on all fronts, both in deci- 
sion-making and in the execution of development 
tasks by focusing on those aspects of development 


which concern the poor majority. 


a ae 


(n) To create a national image and a sense of 
achievement through systematic efforts to speed 


up devélopment - ‘by carrying out a task which 


= = 


was perceived to be too difficult. 


(i) To concern itself with the various phenomena 
and circumstances involved in the self-fulfilment 
of the individual and the community and the pre- 


servation of human dignity. 


If we accept the above, then social policy becomes 
the main dynamic factor of development; it brings eco- 
nomic policy in tune with social objectives and proves beyond 
doubt the "irrelevance and uselessness of social policies 
and programmes whose scope and objectives are limited to 
filling selected gaps in particular social services such as 
housing, medical assistance, education, recreation and so 
on. It also shows how undesirable it is to formulate eco- 
nomic policy without previously giving due consideration to 
Social problems and to the social implications of economic 
development model and strategy adopted". 


* Sale 0, Utria, ovpsGit, 


255 
D. Target Groups and Regional Social Policy 


It has been emphasized earlier that the poorer sec- 
tions constitute a large segment of developing societies. 
This applies equally well to. developing sub-national regions 
and areas. It is these poverty-stricken people who should 
constitute the target eroups in our planning exercises. Our 
social development policy must aim at full participation by 
these people in the production and distribution processes. 


But who constitute the target group? Attempts have 
been made by individuals and national and inter-national in- 
stitutions to evolve indicators of poverty and development. 
A universally acceptable set of indices has proved to be 
illusive. Tn our own country, several seminars and symposia 
have been organised to evolve methodologies for identifying 
the poor, We may perhaps continue these exercises for the 
benefit of researchers. In the mean time, lest our work is 
hindered, we could use a simplistic. procedure to get quick 
results. Poverty is not an abstract phenomenon. It is 
here and everywhere. One has only to see in ones own back- 
yard. We need not, therefore, wait: for research reports 
before formulating policies and the action programmes to 
implement plans, programmes and projects designed to improve 
the conditions of the poor. In the case of India, we could 
use three criteria to identify the poor. These are: 


14. Social status as indicated by caste/communitys 
-2, Educational status, and 
3.. Income or property status. 
i 7 
* Specially, UNRISD, Geneva.-- 


+ This refers to ICSSR sponsored workshops in different 
parts of the country. 


236 


For the purposes of identification of the poorest 
among the poor, a set of cordinal and/or ordinal indices 
could be worked out, on the lines suggested below. 


Class Ina Caste Education — Tne ome 
Ordering ment Ordering Ordering Ordering 
DELVES Alter AE MOU EE Ie Le, LEP TE ty Ae TD PRM PT 

Upper 4 ' Upper caste Graduate + . More than , 

| touchables 20 times PCT 

Upper . Intermediate 5 

middle 3 caste toucha- ett ate 

! bles High school + | 

Lower Lowest Caste Primary | 5. to 10 

middle 2 touchables Sthool + times PCI 

Lower 1 Untouchables Literate Less than 

3 : ¥ 5 times PCI 

Lowest Gs. Tribals ‘Tlliterate Less than 

| PCI 


1 Se Echt eS Aven Amun e se Oe PPE 
Supposing that two persons get the following 
rating 


A B 
Caste 3 1 
Education 2 O 
Inc ome 1 1 
6 2 


It could be said that B is thrice aS backward as A, 
The maximum score one can get is 12 and the minimum is 0. 
Now we can link the various classes with scores, 


“ PCI = Per capita income in the country. 


a 
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Class Score range 
Upper $4 42 
Upper middle . 9 = 10 
Lower middle 6- 8 
Lower Be 5 } 
Lowest a ae ee Target group 


The above classification can be fruitfully used to 
identify the target groups. The people with lowest status 
rating should be the immediate concern of the planners, The 
planned action must aim at improving their social, educa- 
tional and income status«e To improve their bargaining’ 
power vis-a-vis the kulaks, monopolizers, and other vested 
interest groups, the concept of social development would 
have to concern itself °:.primavilymtly with social rela- 
tions and only secondarily with the provision of social 
facilities like health, education, recreation, etc. 


In the first place, a massive effort will have to be 
made at the national and regional levels to bring the 
children of the target groups to the school. The proposi- 
tion is, however, not so simple to implement, for the 
obvious reason that a child is the product of the status 
of the parents. He inherits the poverty in all forms - 
social, economic and others. He is guided by the aspira- 
tions of the parents and the overall environment in which 
he is born and brought up. It is, therefore, suggested that 
at least one standard vrimary school should be built by the 
Central Government in all the taluks/tehsils of India, 
during the Fifth Five Year Plan. These schools would have 
the same facilities which the best urban schools have, plus 
the lodging and boarding facilities. Half of the children 
of these schools should be drawn from the target groups 
and the other half from the rest of the people. Integrated 
development of the two groups is essential from the long- 
term social point of view. The task of these schools 
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should be to see that every child admitted progresses on 
desired lines and goes to higher schools WwHETO he gets | 
full support from the goverment to move ahead. More such 
schools can be built gradually to cover all the members of 
the target group. Space does not permit further elabora- 
tion of this scheme here. Suffice it to say that if imple- 
mented in right earnest, it would raise the educational 


level of the poorer sections within a decade. 


As regards the economic status, the social develop-. 
ment policy should aim at immediate nationalization of all 
natural resources including land. It should also prohibit 
acquisition of property for social exploitation. The pro- 
perty may be categorised into three types (1) private pro- 
perty, (2) trust property, and (3) State property. No. 
Single family should be allowed to own private nroperty 
worth more than 50 times the per capita income. If the per 
capita income in 1980 is likely to be Rs.1000/- per annun, 
during the decade 1970-80, ‘a family of six members can have 
private property worth Rs,3 lakhs, The remaining private 
property should be declared as trust vroperty and suitable 
rules.could be made for its administration. The benefits 
accruing from a trust property should go to the welfare of 
the weaker sections. The above property classification 
Should apply to urban and rural areas alike and similarly 


to agricultural and industrial sectors alike. 


Since a majority of the people’ belonging to the 
poorer sections of the society live in the rural areas, the 
land resources after nationalization have to be so distri- 
buted that the poor become the major beneficiaries. In this 


regard the following proposals could be considered seri- 
ously for implementation: 


_.The implications of the above for regional development 
are indeed far reaching. Regional development then can shed 
its obscurantist task of drawing regional boundaries, and 
allocating funds to uncoordinated schemes of development, 


and tune itself to the task of comprehensive Socio-economic 
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The available land should be distributed 
among agricultural families equitably so 
that each family wonld get about 1 to 2 
hectares. The corpensation for the land 
acquired from large farmers should be for 
a maximum of .°hivéeahecbaresres minus the 
land assigned fo him after redistribution. 
The compensation should be given in the 
form of new Bgricultural enterprises like 
dairy, poultry etc., so that the maximum | 
desirable level of household income is 
not reduced, Since better off farmers 
are more prone to adopt innovations, this 
policy would not: force them out of agri- 
culture. 


The farm families should be grouped into 

a set of twenty or twenty-five and massive 
assistance in terms of new enterprizes, 
services, input, and marketing channels 
should be given to each group to increase 
productivity. 


To accomplish the above, the local and 

regional services through decentralization 
and even at the cost of national and State 
level services should be strengthened and 


- entrusted with the task of being at the 


service of the people. 


planning and development at a variety of areal levels - 


blocks, talukas, districts, states, etc. 


three approaches to development then: 


at 


a 


Area approach — Development of the physical 
and human resources; 


Target group approach - Development of the 
weaker sections; and 


There could be 
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3. Economic approach - Developments designed 
to maintain and improve the productivity 
of the region vis-a-vis other regions* 


The first approach should lead to the development of 
natural resources - land, water, flora and fauna and physical 
and social infrastructure, etc. If the underground water 
is available only in a given zone, it has to be tapped and 
used by whosoever has the land near the source, Similarly, 

a canal can give water to fields on the lower side of its 
own level. If a major road has to be built, it has to 
follow a given alignment; there is ‘nothing that can be done 
about it. But what can be done is compensatory development 
projects for those who have not benefited from the area 


approach PrP Leen 


To carry the benefits of development to those who 
do not benefit from the area approach because of disabili- 
ties imposed on them by the society and its laws, target 
group approach to development would have a be resorted to. 
Bach household of the target group should be given a pack- 
age of activities which enables it to become economically 
viable - here viability means earning capacity equivalent 
to prevailing per capita income. We should be abie to 
evolve models of viable rural families within which house - 
holds with different ec onomic and socio-cultural status 
could be titted, . 


For the success of a social policy outlined above, 
development has to be attempted in a multilevel terri- 
torial framework. Region should not be construed to be an 
isolated sub-national territory. It should be considered 
as a Sub-set of larger set linked verticslly as well as 
horizontally with each other. Each region or sub-region 
has its own peculiarities with respect to the Social situa- 
tion. While it is true that much of what can be done at 
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the regional level in terms of social development would have 
to be decided at the national level, it is equally true that 
a national policy to be of ary operational Significance must 
be interpreted in regional and local terms. Here lies the 
importance of regional Sociology and regional social struc- 
ture. 


As an operational strategy, we could consider a two- 
sector model of rural development - the private sector and 
the co-operative sector. It is the co-operative sector 
which needs to be made broad-based and strong. If neces- 
Sary, each village should have special purvose co-operative, 
catering to needs of the weaker sections exclusively. To 
make them viable, their activities should encompass produc- 
tion and agro-services too. Instead of each small farmer 
owning every piece of agricultural implements, etc., it 
could very well be owned by co-operatives which can do 
custom job for the co-operators. This may ultimately lead 


* ® s 
to co-operative farming. 
Conclusions: 


| In conclusion, we can restate that the existing 
approaches to regional development lack a comnrehensive 
social policy with the result that the poorer sections of 
the society do not benefit adequately from the planning 
and development activities. Social development involves 
far more than provision of certain social facilities like 
education, health, housing, etc. It involves a conscious 
effort to make structural changes in the society and aims 


at a porous or egalitarian society. 


Given a comprehensive social development policy, 


the approaches to regional development should be two fold: 
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area approach and household approach, The latter approach 
is to attack the problem of poverty at its grass-roots 
level. The households of the poorer sections of the society | 
should constitute the target group in regional development. 

The objective should be to make each household viable 


through co-operative endeavours. 


» 


Chapter XI 


INTERSECTORAL INTECRATION OF ARBA PLANS 


It is now’a well accepted concept that there exist 
close interrelations among different sectors of human acti- 
vities, Development of a particular activity is possible 
only if these activities which impinge on its development 
are favourable to it. In other words, otherthings remain- 
ing favourable, a particular change would occur. While for 
analytical purpose one may dispose of this whole problen, 
by saying ‘other thing being equal or same', it is of no 
great help to a practical planning exercise, 


Integrated rural area development requires: that all 
sectors of the rural economy are so vlanned and develoved 
that one supports the other. ‘To this, we mst know the 
relationships among various activities.. While, one has to 
find out these relationships in each area of planning, a 
practical exercise in this respect worked out by J.G. 
Krishnayya and S.K. Sharma of Indian Institute of Manage- 
ment, Bangalore, is reproduced below as an example of how 
to attempt inter-sectoral integration of plans. 


A, Agriculture Sector Linkages 


'Agriculture' encompasses a whole spectrum of acti- 
vities like farming vegetables and fruit growing, animal 
husbandry, poultry and fisheries. Inputs to‘and/or the 
factors that affect the Agriculture Sector are as follows 
(grouped in the order of importance): 

e Farming 
1 (a). Lana: oe 

‘Land affects the agricultural’ séctor through the 

following paraneters; - 
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i) Soil Composition: determines the type of 
crops that can be grown, the number of crops ~ 
that can be grown, the yield per hectare, and 
the mix of fertilizers to be used. 


Taking some examples —- black loam soil 
with its moisture retaining property is essential 
for growing cotton - the nutrients content of 
the soil is an important variable in determining 
whether you can grow 2 or 3 crops on the same 
field and also determines the yield - soil 
deficient in phosphates will have to be given 
a Strong dose of p-fertilizers. 


ii) Location: in conjunction with fertility 
(soil composition) determines the price of the 
land which in turn affects the gross area under 
cultivation. Land nearer to a town or village, 


an irrigation scheme, the market, a processing 


1 (bo). 


field: 


industry which uses the produces, is likely to. 
be costlier. | 


The climate and topography - dependent on 
location - influence the technology to be employed 
and the crops to be grown. For example, if the 


terrain iS hilly one needs to do terracing = 


paddy requires heavy rainfall or flooding, éte. ~ 


iii) Size of Land-holdings* may determine the 
efficiency with which some inputs like fertilizers, 
pesticides, mechanical implements (tractors, 
harvestors) can be used, or the speed at which 
innovations take place. 


Labour: 


Both skilled and unskilled labour are needed on the 
skilled for ploughing, sowing, irrigation, use of 


a 
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fertilizers and pesticides, and unskilled for purely mecha- 
nical operations like harvesting, thrashing, etc. 


Labour can be the family members of the farmer 
(which is most often the ease) or it can be hired hands. 


1 (ce). Water: R 


The pattern of rainfall is most crucial. The whole 
agri-economy of India hinges around how the monsoon turns 
out, 


Then we have the artificial means of irrigation = 
canals and wells, Wells again can be of two types: (a) 
Dug wells, (b) Tube wells. 


Canals and wells provide as and when needed water 
Supply, removing the uncertainty of monsoons. Adequate 
water supply can lead to 4 Change in the type of crops 
grown and also the crop pattern, 


2 (a) Seeds: 


On seeds depend the yield per hectare and other 
minor properties like disease resistance, protein content, 
etc. Seeds can be classified as: (i) Local, (ii) Improved 
and (iii) HYV. 


HYV is a hybrid variety of seeds and by definition 
of a hybrid, the crops grown from them do give us HYV seeds, 
So HYV have to be produced throush a chain of special seed 
farms (manned by agri-scientists?) and for every crop 
Sufficient quantity of HYV seeds has to be produced. Be- 
cause of this HYV seeds bec one a ‘conventional' production - 


distribution system. 
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The HYV should reach the farmer in time for sowing 
and in requisite quantity. Also encountered is the problem 
of purchasing power. It should be possible for the farmer 
to purchase the HYV with available funds (which are func- 
tion of credit facilities, of which we shall talk later). 
There have been occasional complaints in the press about 
the inequitable distribution of HYV seeds, largely a 
responsibility of the government. 


In short, efficient production and distribution of 
HYV seeds is a pre-requisite for sustaining the green 


revolution. 


2 (b) Fertilizers and Pesticides: 


ES LS 


Fertilizers supplement the nutrients in the soil to 
help increase the crop yield. Different fertilizers may 
be needed at different points in the growth cycle of the 
crop. They can also be used to make cultivable land with | 
sub-standard soil. Other fertilizers along with rotation 
of crops are used to replenish the soil nutrients after 2 : 


CC 


crop has been grown. Proper mix of fertilizers can he 
used for making the soil more suitable for a particular 


type of crop. 


or 
Fertilizers are either: (i) Indigenous/(ii) Manu- 


factured. 


and 
Indigenous fertilizers include green manure / compost ’ 
organic material which can be produced at the village level. 


Manufactured fertilizer are the chemical fertilizers: 
N.P.K. tyves (Nitrogen, Phosphates, Potash). They again 
can be viewed as a production distribution system. 


ee es ee 
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In addition to a supply System, fertilizers need edu- 
cational support in terms of teaching the farmers the ‘how', 
'when' and 'what' of fertilizer usage. Also needed are 
mechanical implements for efficient application of ferti- 
1izers, 


” 
Pesticides are protective measures. Farmers need to 


be educated in the safe and effective use of pesticides, 
There can be different pests infesting a region or field 
and accordingly rodenticides, herbicides, insecticides or 
fungicides have to be used. Occasionally rapid dissemina- 
tion of know-how and pesticides is required to fight a crop 
disease or pest. Because of the breeding pattern, HYVs 

are particularly susceptible. Also needed is equipment to 
effectively apply these pesticides. 


3. IDractive power: ‘ 


There are two sources of power for use on the field: 


i) Animal power: The animals used on the 
farm differ from region to region - horses, 
camels, buffaloes, bullocks. Human labour 
labour is not insignificant. 


ii) Mechanical power: Tractors and power tillers 
are increasingly being used in the Indian 
fields. 


Tractors and power tillers are an obvious choice (in 
Spite of oil crisis?) if the sole criterion is productivity. 
But they require high initial investment. Tractors are hard 
to use hence inefficient and often uneconamical on the 
average size of land holding in India, assuming that the 
farmer could raise enough credit to buy one. Leasing 
services change the picture as do the secondary uses of the 
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power source, especially for the highly time-critical acti- 


vities characteristic of modern agriculture. 


4, Mechanical implements and servicing: 


As has been mentioned vreviously mechanical imple-_ 
ments are needed to disperse fertilizers and pesticides on 
the field, to do the seeding, for irrigation, for harvest- 


ing and threshing etc. Attachments to tractors can provide 


many of these services. 


All these implements improve productivity but again, 


they need high initial investment. 


Once these implements are in use it is essential 
that facilities are vrovided for prompt servicing and re- 
pairing of these. Which means that sufficient technical 
know-how has to be generated locally or has to be brought — 


in from outside. 
5. Power: 


'Power' is being spoken of here in the sense of 
static motors or devices which are used in different opera- 
tions on and around the field: Operations like harvesting, 
threshing, irrigation. _ 


There can be three types of motive power: 


4) Animal or Manual, 
ii) Diesel, and 
iii) Plectricity. 
In category (ii) it could be a diesel engine or it 
could be a tractor itself with its power take-off attach- 


ment which is acting as a prime mover. 


249 


Electricity taken from a power supply grid requires 
a complex chain of supporting systems including installa- 
tion, maintenance and protection of feeder transmission 
lines and transformers, as well as a metering, billing and 


collection system. ‘ 


Now we move over to software inputs. 
6. Credit: 


All the inputs that we have mentioned above have to 
be bought with money. It is not possible for a vast majority 
of Indian farmers to purchase all the ‘hardware' inputs to 
improve their productivity without substantial credit 
Support. 


A farmer gets credit from mainly four sources 


. Private Money lenders, 
. Co-operative societies, 


Banks, and | 


$e gD, 


- ‘Personal savings. 


The most dominant among these at present is the 
private money lender and this has far reaching impact on 
the marketed surplus as we shall discuss when we come to 
the market structure. Private money lenders also charge 
high rates of interest. It indicates a need for increasing 
the reach and effectiveness of bank and co-operative 
society activities, and for them to provide a full pack- 
age of services. 


Ts Extension network: — 


Even after the farmer has got the essential inputs 
for farming,he needs to be educated in the proper use of 
those inputs. He should be told about HYV and its 
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advantages, mix of fertilizers suitable for,his ¢rops and 
conditions, advantages and dangers of pesticides, etc. 


Farmers need to be kept uv-to-date in ~ all these 
areas. Publicity is needed for all the schemes government 
devises to improve farm productivity; beyond that, the 
farmers should be aided in making use of them by the way they 


are integrated and vresented. 


The extension network for this already exists, and 
it has been utilised. reasonably successfully and effi- 
ciently to introduce HYV, and other practices. Included in 
Extension is the effective use of communications media like 


drama, films, radio, newspavers, pamphlets, etc. 


8. “Bost harvest operations and marketing: 


Crops require some post-harvest operations Such as 
threshing and some, such as rice, require major milling 


activity immediately. 


Storage and Transportation: Systems are the link, 
filter and barrier between the farmers’ economic world and 


the consumers. Disadvantage of good farm level storage 
facility could be increased (spveculative) ‘hoarding. On the 
other hand the amount of the crop withheld for the farmer's 
own consumption includes his estimates of spoilage (which is 
usually 25%). Better on-farm storage conditions should 
therefore release a larger surplus to market. Better trans- 


portation facilities reduce the cost of marketing. 


Market structure: There are regulated markets. and 
there are private dealers working through ‘Adhetiyas'. The 
variables that become relevant here are how much the farmer 
sells, to whom and when, 


OO ——— —— 
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If the produce is sold through a regulated market it 
provides a fair price for both the seller as well as buyer 
with adequate weight and quality control. 


But as mentioned earlier the farmer depends for his 
credit mainly on the 's@th' (since banks do not provide 
credit for marriages and social functions) and is under 
Some sort of obligation to him. Now this 'seth' is usually 
a trader also and he can get the farmer to sell the pro- 
duce to him,thus interfering with the play of "market 
forces", 


‘How much and when are determined by the economic con- 
dition of the farmer and the prices, If the past one or 
two years have been good for the farmer, he has a buffer 
of savings and can afford to sit on his vroduce waiting 
for prices to go toa ‘'favourable' level. Also since he 
is not in urgent need of money the quantity he will sell 
will be less. 


Conversely, if his economic condition is bad because 
of bad crops for the past year or two, the farmer will | 
bring the produce to the market as soon as he can and as 


mucu. a9 .he-.can, regardicss.of. the prices. 


The quantity and timing of the crop’ sales (assum- 
ing the demand to be inflexible) affect the prices. 


9. Co-operatives: 


Formation of co-operatives is increasingly gaining 
ground. Co-operatives are organized bodies for providing 
support to the farmers in the form of credit, storage, and 
marketing facilities. They also form an efficient channel 
for distribution of fertilizers, HYV seeds and pesticides. 


292 


Co-operatives are also a medium for effective dis- 
semination of information about technological and other 
developments and provide leadership in adoption of innova- 


tions, 


10. Prices and gross income: 


If the farmer can afford to wait, the prices will 
affect the surplus he brings to the market, 


Also, in general, prices determine the type of crops 
that a farmer would like to grow. verything else being 
suitable (if he has enough land already under food/for his 
own consumption) his preference would be to go in for a 


cash crop yielding higher earnings. 


The prices and the quantity marketed determine the 
gross income of a farmer. A farmer's gross inc ome in time 
't' determines the inputs he can afford to buy in time 't'+1 
which in turn affects the quantity produced. 


11. Government policies: 


Government is the largest producer and distributor 
of fertilizers, vroducer and distributor of HYV, as well as 
the biggest single purchaser of the agricultural produce. 
‘It also influences the agricultural sector through rural 
electrification programmes, extension and development work, 
finance for co-operatives,directives to banks on credit 
policy and the pnurchase prices of various commodities. 

Crop levies, movement controls and taxes are other forms 
of government action. : 


12. Industry: 


Proximity of a processing industry which uses a 
particular agricultural produce as input, is likely to 
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increase the inclination towards producing that commodity. 
For example, if there is a sugar mill nearby, it is possible 
that the farmers would switch over to sugarcane, because 
they save on the cost, effert and time of transportation. 


Then there are S ome factors which have a direct but 
not quite measurable impact on agriculture. 


13. Health: 


The physical condition of the former influences the 
time and effort he can put in on the fields and thus has a 
direct impact on the productivity. Health of his family 
members determines the help he can get on the fields and 


his mental peace. 
14. Education: 


Education moulds a farmer's attitude towards learn- 
ing new techniques and applying them as well as determines 


his capacity to do So. 


It also brings about an increasing awareness and con- 
sciousness which enables the farmer to take advantage of 
various developmental schemes and also to make the most 
efficient use of the available resources. 


‘Influence of Agriculture:: Effect of agriculture on 
other aspects of rural life is vredominantly through a single 
transducer - economic condition - an individual's as well as 


of the community. 


Taking demand as inflexible, the quantity of output 
determines the prices; the prices and the quantity marketed 
determine; the gross income. Gross income of the farmer 
determines the amount of money to be spent on education of 


the children, health of the family, etc. 


‘4 
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The prosperity of an agricultural community deter- 
mines the spending on public works programmes like building 
roads and storage facilities and forming of co-operative 


societies and regulated markets. 


A prosperous economy boosts up the level of political 
goodwill fand. It also attracts industries which can use 


the main produce of the region as raw material. 


Non-economic impact of agriculture is on the socio- 
cultural scene which includes variables like food habits, 


festivals, social customs, etc. 


A loop type of relationship can also be identified, 
The gross income of the farmer determines the inputs he 
could afford for the coming crop and the amount of inputs 
will determine the quantity produced. 


Vegetable and Fruit Growing 


The analysis for this activity is also quite similar 
to that of Farming except that: 


i) Greater play of demand and supply, and 
cost and price economics; not so much 
of government interference; 


ii) Mechanical implements needed do not re- 
Quire as high investments; and 


iii) Since these commodities are nerishable, the 
storage facilities (cold storage) and 
accessibility of market in a short time 
become critical factors, 


Animal Husbandry and Poultry 


The prevalent caste system in rural India determines 
the persons who can take up a particular type of occupation. 
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For example 'higher' caste people will not keep 
cattle except for milking or breeding purposes, Butchering 
and dealing in meat is left to a different group of peonle. 
Same is the case with poultry. 

* 


Apart from that, here also the storage facility (for 
milk products as well as meat and eggs) and proximity to 
market are important factors. 7 


_ A completely new type of facility has to be developed 
for this activity ~ veterinary hospitals and artificial 
insemination centres. 


Different tyves of inputs namely nutritious cattle 
and poultry feeds are needed. The extension network also 
has. to employ a new type of specialist.- one who knows 
about the fauna being promoted, 


This activity is dependent upon farming for fodder: 
Fishing 


Fishing is a specific type of activity in the sense 
that. proximity to natural or artificial reservoirs of water 
is essential. Coastal, tidal and, river and pond fishing 
are quite different. 


It can give us a substitute food as well as sub- 
stantial foreign exchange earnings. Input ‘industries’ 
(for nets, implements, boats) and ‘post harvest' operations ~ 
cleaning, packing, freezing, canning, etc. are economically 


significant as a system, 


See figures 11.1 and 11.2 for diagramatic repre- 
sentation of the above analysis. of agriculture sector 


linkages. 


Grogs income 


Per Capita Income 


Among Population | ng 
Block i 


Income Distribution @ 


ob 


‘edema 
EFFECTIVENESS 


(Multiplier) 


gp comme Bt 
iy, : 
~ a w oO " &, tf 
i a * Y vole 
\ f ‘, /{ (Cooperatives As 
be vo ~ Entrepreneurs 
; none mployment | ae 
j 7 ¢ Generation : o * gn i Govi, 
Ure 
% / . e | \ - Bours ao itor 
é ees “ oe ~ Organ tng Bodlor : 
Pl 
R e : A 
‘ : hE al 23 
\ Ps 


— 
mae 


pipette 


Education Sector Linkages 
Agriculture Seater Linke ges 
Roece Sector Linkages 
Health Sector Linkages 
Cooperatives Links 

Income Links 

industry Sector Linkages 
Employ ment 

Political Goodwill 


Pigs W441 


NTE TREY a 1 


SO SEPSIS RE ee on eR FL So pa a emeeeseeeshemcnetcracheaotinner crea sestii er cecoentssutbeni eesatin nada “ 


S311 Wea Sy Ta aoyF 


wary ISN FO Spy GIPT 
jeg SISYUN KR EMSsy 


z eres rele Se ATT OSES HAR ER ty PERE See han an EEN 1 Stare OY ETEAID LIER CUNY INE ES WR ERE “FH fata 
i 


siag yessic] * 


pec iiirsry 


 STY@M JOCON * 
TTA” 
ROWUSh 27 TUES * 


wpe IEG ~ 
Fag ean ° 


fio BEY Gam} 


@Sf} Tare * 


ONIAaYi ** 


fexxyieye M23 See 


a eee Ron a $ ee 


| : 3 | | YErGMS ¢ 
Ti] seep] pre uo SsoMseg TEARS Clos 


pa ro, 2 


258 
B, Industry Sector Linkages 


Tndustry, in the rural context, can be categorized 


into three segments: 


1. Villege Artisans: like the blacksmith, the 
carpenter, the mochi, the tailor, the potter, 


the silver and goldsmith, etc. 


2, Cottage industries: like spinning, khandsari, 
handicrafts, handloom etc. 


3, 'Conventional' industries: (which generally 
come to the urban mind when ‘industry' is 
mentioned) like saw mills, printing press, 


dal and rice mills, workshops etc. 


A particular industry is.set up in a region due to 


any of the following reasons: 


1. It uses the main crop of the region as a 
raw material, or it is involved in support- 
ing the 'inputs' to local agriculture. 


2. There is some mineral like 4ron or copper 
ove. 

3. Preference of the eutrepreneur, or as an 
ancillary to a big industry, and 


4, Other advantages like tax concessions and 
land facilities provided by the local govern- 


ment. 


These reasons are relevant for the ‘conventional’ 
industry only. The first two categories of industry are 
mostly for satisfying local needs and therefore there is 
no deliberate decision-making process in their location. 
They sort of sprout in response to the need of the region. 
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The factors which invluence the industrial sector are 
aS follows: 


1.° Location: There are different aspects of location 
which affect not only the decision to locate the industry 
there but also the operations of the industry. But since 
these aspects are important by themselves we shall discuss 
them individually. Here we could just mention that with a 
particular location, a particular climate and particular 
topography are tied up and they influence the efficiency of 
the operations. For some industries, like cotton textiles 
which requires a certain minimum level of humidity, climate 
becomes critical. Location also affects the first input to 


any industry - land prices. : 


2. Raw-materials: Availability of raw materials at an 


appropriate orice is critical to the functioning of any 
industry. Also.important is the time factor, i.e., there 


Should be a timely and regular inflow of raw materials. 


For the village artisan and the cottage industry, 
raw-materials are eaSily accessible because they usually 
utilize locally available resources, tt is also quite com- 
mon that the producer of the raw material and owner of the 
industry are the same person, e.g., a farmer who grows 
Sugarcane also has a khandsari unit in his backyard. 
Village artisans, quite often, do not have to worry about 
raw materials because the customer himself Supplies it like 
in the case of tailors, goldsmiths, etc. 


3. Natural resources: include minerals and water. The 
existence of minerals can lead to mining and/or processing 
industry. Water is essential for all industries of category 
(3) and hence a plentiful source of water supply iS a major 


consideration for these industries. 
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Unskilled as well as skilled labour is needed 
Large labour require- 


4. Labour: 
for all the three types of industries. 
ments or need for special skills leads to inflow of labour. 
Availability of local labour is influenced by education and 
the skills it has been possible to impart to the local 
populace, through the education system (which includes 
vocational training institutions). Also to be considered is 
the opportunity for alternate employment. It has been found 
that education beyond a certain level leads to expectations 
of white collar jobs and manual work is shirked by those 
individuals. Often this results in‘migration to urban areas. 


In industry of category (1) and (2) skills are passed 
from father to son and there is no felt need for formal 


vocational education. 


Health has an important influence on productivity of 


labour. 


5. Capital: The most important input to an industry, 
along with land and labour, is capital. 


Source of capital can be any of the following: - 


i) Savings (which is a function of per capita 
income)» 7 


ii) Credit: from 


a) Banks 

b) Industrial Development covpouledaes 
c) State Financial Corporations 

d) Private Financiers 

e) Credit Cooperatives, and 


iii) Public subscription. -- 
6. Technical and Managerial know-how: In industries of 
categories (1) and (2), as already mentioned, technology 
involved is very simple and the know-how is transferred 
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from father to son. The management of these enterprises 
does not require any sophisticated technique. 


But for category (3) industries,relatively sophisti- 
cated technology and management know-how is needed. It is 
quite obvious that these inputs cannot be available locally 
and therefore there is an inflow of people with appropriate 
skills. | 


Some amount of simple technological know-how, more 
relevant to categories (1) and (2), is provided through 
extension programmes sponsored by the government. 


Co-operatives also prove of help particularly in pro- 


viding some managerial support. 


7. Marketing: Before deciding what to produce and how 
much, one has to look for the demand and needs. 


' For the village artisan,it is purely the local (either 
just at the village or at the nearby mandi) need, which is 
meaningful. The cottage industrialist can think of export- 
ing his product but he needs organizational help which is 
provided by Randloom fooperatives or bodies like khadi 


gramudyog commission. 


.  'Conventional' industries export practically 100% of 
their output and the local needs have no effect on their 


demand except perhaps indirectly. 


Another part of market forces are orices. But they 
will also be more influential in the 'conventional' industry 


segment rather than the local market. 


8. Electrification: The amount of electricity consumed 
is the most appropriate indicator of industrial development. 
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But again, this won't be fully applicable to category 
(1) ana (2) industries. If the village is electrified, the 
village artisan will have an electric bulb to work under and 
Some increase in productivity will accrue. The khandsari 
unit will use an electric motor to run the cane juice } 
extractor. The increase in productivity due to the availa- 
bility of electricity is an observable phenomenon. 


In 'conventional' industry electrification is critical 
to the setting up of the plant itself. 


9. Major crovs: They might not have such a big impact 
on category (3) industry unless and until it uses the agri- 


cultural produce as its raw material. , Wee FE: 


The most closely related to the crops is the cottage 
industry. Though some activities like handloom and handi- 
crafts might not be dependent, very much upon the type of 
crops in the region but khandsari, svinning, 'ghani' etc. 
owe their existence to the crops grown in the area,’ Other 
'cottage' industries such as leather are linked to animal 
husbandry. Canning and food preservation industries also 
depend upon agricultural output. 


The market for the village artisan is essentially .. 
dependent upon the prosperity generated by the crops in the 
region. : | 


10. Communications: It includes roads and transport. 
All the items to be exported need efficient connections to 
the market. Also the raw materials can be imported effi- 
ciently through well developed roads and communications 
network, 


Quite evidently category (3) and to some extent 
category (2) industries are influenced by this aspect of 
the infrastructure, 
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11. Government policies: ‘'GOvernment' here includes 
central, state, and local governments like Panchayat as 


well as some other bodies like Khadi Gramodyog Commission, 


etc. 
i ] 


The following aspects of government policies in- 
fluence the development of industries in seneral: 


i) Technical extension services and market- 
ing cooperatives; 


ii) Loans and capital grants; 
iii) Subsidies and taxes; and 


iv) Expenditure on developing facilities like in- 
dustrial estates and other infrastructure. 


Influence of industry: The output of the industry 
can be measured. in terms of units produced, rupee value of 
production or values added. 


Economy: Apart from satisfying needs through the 
outputs, the industry also affects the economy of a region 
through the following two parameters: 


a) Per capita income, and 
b) Employment level. 
An increase in per capita income leads to better 
health and education. 


Employment level has an opportunity cost attached to 
it. For example, a farmer might leave his fields to join 
as an industrial worker and thus bring down the agri- 


cultural production. 


Multiplier effect: Once an industry has been esta- 
plished it attracts other supporting industries and services. 
It also draws an industry which can use its output as an 


input. 
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Non-economic influences of the industry are as 


follows: 


Health: There are occupational diseases associated 


with certain industries. 


Education: Setting up of an industry generates a 
demand for certain types of skills and knowledge. This 
requires that the education system be geared towards impart — 


ing those skills and knowledge. 


Popnulation: This is mainly influenced by category 
(3) industry. As mentioned earlier: 'conventional} industry 
needs lot of manpower with diverse skills and this leads to 
inflow of people, changing the mix of the population in the 


region. 


Socio-cultural system: Inflow of people of different 
social and cultural background leads to a sort of cross 
breeding and emergence of a new configuration of morals, 
ethics and values. Empirical evidence suggests that there 


is some degeneration as:a result of industrialization. 


Political goodwill: Since it improves the economic 
environment of a region, industrialization is generally 
welcome. This is supported by the evidence that as the 
elections draw near, more and more foundation stones are 
laid for one industry or the other or for some input to 
the industry. 


Diagramatic representation of the above analysis is 


given in fig. 171.3. 
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C. Roads and Linkage Sector , 


A. Factors that influence road construction: 


Roads facilitate the flow of material, men, services 


and information. 


1. Geographical factors: 


I) Topography: Influences the cost of construc- 
tion and maintenance of roads and the type of road. 
Rivers increase the cost of the road by necessitat- 
ing bridges. But they may also serve as a sub- 
stitute mode for transport and communication. Cost 
of roads rises steeply as we move from plains to 
the hills. 


ji) Climate: ‘Most of the rural roads are un- 
surfaced, and many of them which are covered with 
clay become very Slippery and unusable during the 
monsoon months. Poor grading, runoff, and drainage 
make the roads unusable for a considerable period 


of time. 
2. Flow of materials: 


Main products which flow out of the village are agri- 
culture, dairy, and poultry products, fish, fruits and 
vegetables. 


The demand for roads depends on tons per year of 
these products (surpluses) moved out of the village. 


Production of the above products in turn depends upon 
the flow of inputs into the village... 


Inputs are fertilizers, seeds, pesticides, petrol, 
oil and lubricants, spareparts, agricultural implements, 
etc., which can be classified as agricultural inputs. Other 
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inputs into the village system are kerosene oil, cakes and 
other consumer goods which have to be supplied from the 
other centres. Quantities of these commodities moving in- 
ward can be termed as material inflow. 


The necessity to have a road, and a road of a parti- 
cular type, would greatly depend on the quantity of inflow 
and outflow of materials in the village system. 


The inflow of materials depends on the number of 
persons in the system and their purchasing power (a func- 
tion of per capita income) as well as the effective cropped 
area and the farm technology in use. The quantity of agri- 
cultural Surpluses flowing out and inputs into the system 
depend on the size of the holdings, income level of 
farmers and level of modernization of agriculture in the 
village. | ce oe 


3. Flow of men: Roads facilitate the movement of: 


(a) i) Persons from home to the field. 
-4i) People from home to the market centres. 
iii) People and livestock from village to 
hosvitals and veterinary centres. 
(pb) i) Students from home ‘to schools 
ii) Teachers to villages 
(c) i) Village community to their place of 
worShip/entertainment, and 


4i) Village community to their relatives 
outside the village. 


4. <«: Flow of gervices: Roads facilitate the movement 


of service personnel, government and private, like exten- 
sion workers, workers, doctors, craftsmen, mobile dis- 
pensary, family planning worker, hawkers, traders, etc. 
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5. In sum, utilization of the road depends on the number 
of persons using the road and the anount of material trans- 
ported over the road. In effect men and material movement 


create the demand for roads. 


6. The type of road required depends on the mode of 
transport used wiich in turn depends on the speed of trans- 
port used which in turn depends on the speed of transport 


required. 


Mode of transport Type of road 
a) on foot | foot path 


b) at animal drawn carts cart tracks 
c) a+b + petrol bus, 


jeep, tractor, etc. unsurfaced roads 
d) atb+ece + trucks surfaced roads 
e) all types of vehicles all weather roads 


Number of the above vehicles in the system and the 
kilometers of the above type of roads per square ‘km. of 
area of the system give us a set of state variables which 
influence the demand for roads. 3 | 


Another set of influential state variables are the 
distance of the village from major service centres. 


a) distance from ‘railway station 


b) " market centres 

c) " processing centres like rice 
mills, cotton gin, oil mills, 
etc. . 

ad) " " “pilgrimage centres 

e) . "entertainment center/hospitals, 
etc. | 

f) Pe oS " pucca road 


gz) é " 611 weather road. 
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7. Road construction depends on the ability to finance 
and obtain finance for construction and maintenance. 


B. Factors that are influenced by roads: 


7 , 
The most powerful impact of roads is: (i) creating 
accessibility and (ii) reducing the time spent on route. 


Roads increase the income level of the population in 
the system through increasing the productivity of agri- 
culture, dairy, poultry and other rural activities and re- 


ducing the cost, time and effect involved in marketing. 


1. Improvements _ in agriculture: 


Roads facilitate the inflow of information and know- 
ledge through more visits of extension workers, etc. and over 
arperiod of time, are instrumental in changing the attitudes 
of the villagers towards modern methods. When farmers be- 

- come more mobile they are likely to be exposed more often 
to new ideas and methods. : 


A study has shown that proximity to roads leads to: 
(1) improvement in land-use; ~ (it) more acreage under cash 


crops and (iii) specialization in crops. 


Seeds, fertilizers, pesticides, etc. and other in- 
puts become more easily available leading to changes in 
farming methods and increased agricultural production. 


Farm mechanization would increase as drilling rig 
can move to the interior and drill tubewells. Petrol, oil, 
lubricants, spare parts, etc. can reach the village and 


help to maintain pumps, tractors and agriculture implements. 


2. Another very important result of roads is the pro- 


vision of speedier transport to transport perishable 
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commodities from villages to market centres. Therefore 


poultry, dairy, fishery, fruit and vegetable sproduction 
‘would go up. These products bring daily cash flow to the 
villager as against twice a year cash flow if he produces 
only grains. This leads to flexibility in finance and 

the farmer would release his surpluses when prices are 
favourable and thus would realize higher income, Of... 
course, this tendency may lead to storage of foodgrains in 
poor condition resulting. in-higher..losses.in the fyeten. 


3, Education: Teachers would bexmore. willing to: ‘go ‘to 
‘the villages served by roads. Better attendance may “be. 
expected. Female literacy is likely to increase. A broadest 
range of school facilities would DE: available to the Reus onts - 


4, Health: With accessibility to hospitals, dispen- 
saries, etc. and the increased number of visits of health 
family planning workers, mobile dispensary visits, etc., 


-the health status is likely to impfove. 


a Industries: Rice mills, agro-service centres, ginn- 
ing mills, oil mills, ete., would be more accessible +0 
the village. Roads may lead to establishment of cycle 


“shops, agro-repair shops, etc. 


6. Having sanitation and electricity, easier transport 
of building materials, would improve the quality of housing, 
Sanitation and provision of electric service lines. 


7. Improved connectivity and the resultant increase in 
economic activity will boost the political goodwill in the 
populace towards authority. 


C. Decision variables: 


1. In some states if 25% of the cost of the road is 
borne by the local body, 75% is contributed by state PWD, 
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Given the amount of money available with the panchayat, the 
type of road to be built would be a decision variable. 


2, Relief programmes during famine, floods etc., lead 


to availability of labour to build or improve roads, 


3, Octroi levies, restriction on inter district move- 
ment of food grains, restriction in snterstate movement of 
trucks, etc. inhibit the growth and use of roads, These 


ean be altered or removed. 


For diagramatic representation .of the above analysis 


see fig. 11.4. 


D,. Education Sector Linkages 


The level variables in the education sector in our 


model are: 


of 
1. Percentage/primary school age population enrolled in 


primary schools. 


2. Percentage of secondary school age population en- 
rolled in secondary schools. 


3, Percentage of population literate (a) male (b) female. 


4. Enrolment in Adult Literacy Centres. 


A, Levels in the éducation sector are influenced by the 
following factors: 


1. Phvsical facilities: These are considered in rela- 
tion to the student population and include classrooms, 
furniture, text books, games, library, etc. 


Adequacy or abuncance of these facilities as a ratio 
with student population denotes a greater than 1 multiplier 


to the developmental effect of education. 


A i 


2. Availability of teachers: This is again denoted in 
terms of teacher student ratio. A higher ratio is con- 
Sidered to lead to better effectiveness of education. 


5- Distance from school: Great deal of travelling to 
be done in getting to school and coming back is a dis- 
incentive to enrol. This is true particularly in the case 
of girls, where the parents do not like to send their 
daughters to school if it is not within the boundary of the 
village. 


Good roads and convenient transport facility tends 
to negate the effect of greater distances. 


This factor has been quantified in terms of per- 
centage of student population having to travel greater than 
a specified distance to get to school. 


4. Relevance of curriculum: Education provides a greater 
impetus to development if the emphasis is on vocation 
oriented curriculum. Education is more relevant if it takes 
into account the predominant occupation of the block and 


the needs of any nearby industry. 


5+ Health: Health has an indirect effect on education. 
The only quantifiable measure is absentees because of ill- 
ness. 


6. Cultural factors: It has been found that in regions 
with higher proportion of scheduled caste population the 
enrolment levels are lower. 


7e Income: Per capita income and cost of education, 
particularly at the higher levels, determine the inclina- 
tion of the parents to send children to educational insti tu- 


tions. 
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8. Current literacy level: We hypothesize that parents 
with a higher level of education have a greater propensity 
to send their children to school. This can be generalised 


to the regional level. 


9. Government expenditure: Government expenditure on 
physical facilities, teachers' salaries and training, in- 
centive programmes like free mid-day meals and text books, 
has a great effect on levels in the education sector. 


B. The impact of education is mostly, through second order 
effects. 


Attitudes: Education generates a favourable attitude 
towards family planning, use of health facilities and adop- 
tion of new techniques in agriculture. It also brings 


awareness of public hygiene as well as political awareness. 


Availability of labour: Vocation oriented education 
makes various kinds of skilled labour easily available which 


encourages setting up of industries in the region. 


Migration: Education above a certain level results 
in expectations of a white collar job. Such individuals 
look down upon manual labour and the result is migration to 
urban areas. 


Dropouts: This is an indication of the educationsi 
wastage. This is mainly due to economic reasons which in- 
clude availability of the required level of education in 
geographical proximity. 


The linkage of education with other sectors is shown 
in fig. 17.5, | 
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E. Health Sector Linkages 


The health status of a block has been defined, in 
our model, by means of two parameters: 


1. Infant mortality; and 
2. Death rate. 


A. The factors that affect health status are as follows: 


Ss 


1. Supply of Health Services: The health service per- 
sonnel are doctors (allopathic, homeopathic, ayurvedic and 
unani), supported by nurses, midwives, compounders, health 
workers, family planning workers, vaccinators, etc. which 
can be grouped under para-medical staff. In addition to 
the personnel, health services include physical facilities 
like beds, equipment, drugs, etc. 


Simply availability of health services is not suffi- 
cient to determine the health status of a block. How 
effectively these services are used by the local population 
is also an important criterion. ; 


Use of the health services is influenced by the 
factors, mentioned below: 


2. Education: Literacy in the region determines atti- 
tude towards hygiene, awareness of the common rules for 
maintaining good health and inclination to go to the 
medical personnel for advice in case Of ill-health. 


Female literacy in particular has great influence 
on adoption of family planning ideas. 


3. Expenditure (Capacity and preference): The amount 


Spent by the people on nutrition (measured in terms of per 


capita calorie and protein intake) has great influence on 


————————— an so —— 


277 


the health status of the region. 


Also to be taken into account is the amount available 
for spending on drugs and medicine as and when needed. 


Both these types of expenditures are dependent on 
per capita income. Nutrition intake is also dependent upon 


school feeding programmes sponsored by various agencies. 


4. Public hygiene: This is one of the most (if not the 
most) important determinant of the health statusie...ero per 
sewerage and garbage disposable system as well as hygienic 
drinking water facility contribute towards good health. 


Houses served by covered drainage system and local 
government expenditure on sweepers can be indicators of 


efficiency of public hygiene system. 


5. Connectivity: Easy accessibility of villages by 
good roads plus the proliferation of health centres to 
reduce the distance travelled to get to one, contribute 
towards betterment of health. 


Good connectivity also ensures more visits by 
doctors and health workers as well as mobile dispensary, 


(if there is any). 


6. Government expenditure: Government expenditure on 
drugs, physical facilities, extension work and special 
programmes like family planning and school feeding directly 
influence the health status of the block. 


7. Local leadership: Adoption of health services and 
programmes by the accepted leaders of the region facili- 


tates acceptance among rest of the population. 
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B. Influence of health: 


The primary effect of health is on the productivity 
of labour in agriculture as well as industry, which in turn 
has a second round effect on per capita income. 


Health also affects attendance in educational insti- 
tutions. 


Fig. 11.6 explains the linkages with other sectors. 


FF. Rural Administration 


The administrative sector impinges on all other 
sectors directly and with great importance. It has been 
asserted that good administration can take care of all other 
weak linkages in any sector. Below we identify first the 
general model of rural administration which we have used as 
our paradigm, and then we specify the abstract parameters 


we will use in the simulation. 
A. General model: 


The apex of the rural administration hierarchy is at 
the district level - the collector being the highest ad- 
ministration authority. He has a number of functional 
specialists supporting him. But here we are confining our- 
selves to block and lower level administrative machinery. 


The block is a unit carved out to facilitate com- 
munity development work. It is quite possible for a block 
to coincide with a tehsil in geographical boundaries. 


When a block is initially formed it begins a life 
of eleven years. It receives funds and has a complement 
of personnel depending on its 'stage' of development. There 
are three stages - a pre-extension stage in the first year, 
Stage I in the following five years and Stage II in the 


final five years. 
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During the pre-extension stage 4 few of the personnel 
are deployed to do initial survey work and start agricultural 
demonstration in the villages. When the block enters Stage I 
a period of intensive development ensues. The full compie- 
ment of community development personnel works to ensure that 
panchayats, village schools, village cooperatives and 
statutory organizations at the block and district level are 
established and begin to function well. During Stage II the 
responsibility for rural development is gradually handed 
over to these organizations so that central financial 


assistance can be withdrawn. \S 


The various functionaries at block level and their 
involvement with different sectors of the model are as 


follows: 


1. Block Development officer is the controlling autho- 
rity at the block level and reports to the collector or 
sometimes to the sub-divisional officer. B.D.O. does not 
have a specific sectoral responsibility but is responsible 
for the objectives, methods and contents of the various 
programmes undertaken. He guides the work of the other 
staff and is responsible for proper utilisation of funds at 
his disposal. He is responsible for building up stocks of 
necessary equipment, for arranging proper storage and 


maintaining the supply lines. 


2. Extension officers: There are generally eight of 
them — one each for: , 


Agriculture Agriculture sector 


Animal husbandry 
Rural engineering Agriculture * Road sectors 


Social education ) 
Programme for ) Education and Health sectors 
women & children ) 
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Co-operatives Agriculture « Industry sectors 
Rural industries Industry sector 
Panchayats Administrative liaison. 


In health sector we have another functionary - the 
Medical officer at the Primary Health Centre. 


They assist and advise the B.D.O. in all matters 
concerning their specialities. They supply knowledge and 
data to the village people and various organizations. They 
try to educate the people in the use of new technology and 
clear their doubts regarding it. They also help the village 
people in getting external help or supplies or financial aid. 


3, Gram Sevak (Village Level Worker): Gram Sevak is the 
lowest rung of the administration hierarchy. He is a jack 
of all trades. His functions include education, inf orma- 
tion, supply and service, and organization in all the 
sectors. ‘He reports directly to the B.D.0. 3 


4. Panchayati Raj: There is a parallel administrative 
machinery in the rural system designated as panchayati raj. 
The objective here is to bring democratic governing down to 


the village level. 


It is a 3-tiered (Zilla Parishad, Panchayat Samiti, 
Gram Panchayat) organically linked system. In terms of 
importance Panchayat Samiti is the linchpin and Zilla 
Parishad is a mere advisory and co-ordinating pody without 
executive powers (except in Maharashtra - where Zilla 


Parishad is the executive body). 


Filla Parishad operates at the district level. 


~ 


5. Panchayat Samiti: It is a statutory body at the 
plock level having a term of 3 to 5 years. It consists of: 


Vil ry ul | ' t' ’ | Vy ! | | 
it ; 
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i) All the sarpanches of the Panchayats it 
embraces 
ii) Local MLAs 


iii) Co-opted members (women, scheduled castes, 
scheduled tribes). 


There might be some other members nominated by the 
state government or the collector. These members elect a 
Pradhan from SHORE themselves. 


B.D.O. is the chief executive, officer for panchayat 
Samiti and his staff fanc tions under the a eer of 
the Samiti. 


The Panchayat Samiti's activities viz., community 
development, agriculture and animal husbandry, health and 
sanitation, education, communications, cooperation, cottage 


industries etc. cut across all sectoral boundaries. 


Samitis approve Panchayats" budgets and provide them 
supervision and assistance. -Joo° | Taeeceuesps iene O27 
political goodwill" as used in our simulation model operates 
as a brake or accelerator at the stage when programmes re- 
quire Panchayat Samiti-support and popular participation. 


'6. Gram Panchayats: They are elective statutory bodies 
at village level. Average number of members in each 
panchayat is 15 to 20. There is one sarpanch, eight to ten 
panches, and 3 to 4 co-opted members (women, scheduled 
castes). Panchayats have functions similar to the samitis. 
In effect we can say that, Panchayats are field units of 
panchayat samitis. | 


Critique: 


This description has been of things as they should be. 


But time and again it has been observed that the amas gh 
tion has failed to deliver the goods. 


| — wy 
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B. Representation of administration in the simulation: 


=a 
‘ 


Based upon various studies,we have identified two 
critical variables on which efficient implementation of 


policies depends. 
7 


a) Efficient working team: Putting together an effec- 
tive team involves appropriate selection, rigorous train- 
ing and motivating factors like good pay and career plans. 
In the model two parameters have been defined:to represent 
the team performance. | 


i) Composition of the team: It is defined in 
terms of numerical strength of the team and its 
completeness, which denotes whether the team has 
all the skills needed for implementation. 


ii) Efficiency of the team: It depends on the 
money spent and on the duration of training imparted. 
It also involves a subjective measure of motivation 
which can be taken as proportionate to economic 
rewards. ; 


The interaction of the composition and efficiency 
gives us a multiplier which acts on the inputs (money, 
materials) and affects the resultant benefits. 


b) Dissemination of information: The rural masses 
have to be informed and educated for optimum utilisation 
of facilities already existing and new development schemes. 


This process of education is considered to be a 
draft on the manpower resources or conversely an increase 
in the quantity of inputs because it requires use of 
money, manpower (extension workers) and materials. The 
medium of education can be any combination of mass com- 
munication media, extension workers, specialized 
demonstrations and training programmes. 
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When the information effectiveness is assessed, it 
is taken to be a function of the media-mix and the input 
quantity, imparting informaiion is taken as a multiplier 
which enhances the benefits accruing from other infra- 
structural investments and development programmes. — 


Chapter XII 
SPATIAL INTEGRATION OF AREA DEVELOPMENT PLANS 


A. What is Spatial Plannine? 
a 


A realistic planning exercise should have three essen- 
tial dimensions, i.e., economic, social and Spatial. It is 
not enough to say which sectors should develop and to what 
extent; what is equally important is to tell who shoulda 
benefit from the development and to what extent. In other 
words, planned development should lead not only to an 
improvement in income measured in average or absolute terms 
but also to progressive reduction in the disparities in 
per capita and areal incomes. Wide differences in the 
earning capacities of urban and rural areas and populations, 
industrial and. agricultural areas and populations, and 
Socially privileged and underprivileged ae ie must be 
progressively reduced. 


The equity and distributive aspects of planning did 
not receive the attention, they ought to have, in the early 
stages of planning largely because of the desire of the 
developing countries to catch up with the developed 
countries in economic growth, as fast as possible, and the 
implicit assumption that economic growth automatically 
benefits all the people in the long run. Experience of 
these countries, however, indicates that this need not 
always be so. In many countries, notwithstanding the high 
rate of economic growth, disparities in income and produc- 
tion capacities increased because modern technology and 
production processes tended to favour those who had the 


* This chapter is largely based on a report on Service 
Centre Planning brought out by Ford Foundation, 
New Delhi. 
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intellectual, organizational, and financial capacity to uti- 
lise them best. Those who were illiterate, had poor eco- 
nomic base and were Slow in adapting themselves to the 
changing circumstances and modern methods of production 
benefited least, 


Had such underprivileged people been few, the develop- 
ing countries could ignore them. They could have rationa- 
lised this by saying: "the society must pay for economic 
growth", It however so happens thet such people form a 
large group; in some countries they form a majority. If 
this group is ignored, national development would have no 
meaning to them. A small minority would reap the fruits of: 
development; economic differences would widen; social ten- 
Sions would increase; and the orderly development of the 
national economy would be jeopardized. It is, therefore 
important that planning should aim at not only rapid eco- 
nomic growth but also better distribution of the fruits of 
economic growth inter-pers onally as well as inter-regionally 
and areally. ‘A 


Disparities in socio-economic development manifest 
themselves in two ways: inter-personal and inter-regional 
(or inter-areal). Often the two go together. Inhabitants 
of backward areas are relatively poorer than those of forward 
Oreas 2." . x Spatial planning attempts to create condi- 
tions for the poorer areas and regions to catch up with the 
richer areas and regions. Where inter-personal disparities | 
in economic and social development are significant, Spatial 
planning is oriented to the poorer sections of the society 
_ within the framework of overall areal or regional develop- 
ment goals. 


1. Spatial organization: 


To understand spatial »lanning, one should first vnder- 
stand the spatial organization of national economy and human 
activities. Spatial organization means the functional orga- 
nisation of a given setrof activities in space. We can 
appreciate. this better when we fly at an altitude of, say, 
30,000 feet. From that elevation, we see a number of nodes: 
cities, towns, villages, etc. We see them linked with each 
other by a network of communication lines radiating from each 
of the nodes. The networks consist of railways, highways, 
etc. If we fly at a still lower level, we see more details 
of the noted and networks. The larger nodes specialise in 
activities which are not = space consuming/factories, com- 
mercial establishments, etc. The smaller nodes specialize 
in space-consuming activities such as agriculture, mining, 
etc. The intermediate nodes such as small towns have a 
mixed activity pattern. We also notice that network link- 
ages weaken as the size of nodes decreases so that some of 
the tiny nodes inhabited by a few people and :located "in -re= 


Source-poor areas have no or extremely poor linkages. 


What binds the various nodes with each other is the 
network of flow of people, goods and services. Larger 
nodes attract consumer goods and industrial raw materials. 
In return, they send out finished products and render a 


variety of other services to the smaller nodes. 


The amount of interaction among various nodes depends 
on their relative productive capacities and the surplus of 
goods and income they generate, The nodes which have no 
surplus have limited inter-action, Those having surplus Have 
9 relatively more inter-action. The area of interaction 
of a node is often referred to as hinterland or the Zone 
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of influence. Urban geographers call it urban field. 


The networks, the nodal activities and the flows to- 
gether constitute spatial organization. The spatial orga- 
nization as seen at a particular time cannot be seen in 
the same state again. It is always changing. Hach birth 
of a baby, each investment in the factory or farm, each 
improvement in communication, and each new input in trans- 
portation changes the organization. Many of these changes 
are not perceptible to us because, taken individually they 
are minute. Cumulatively, they, however force the spatial 
system to readjust itself to a new situation. New cities 
come into being; villages are transformed into towns; 
many communities disappear, small farms become large, crop 
patterns change./ new communication lines give a new pattern 
of linkages. All this happens in response to the decision 
of the people to locate themselves and their activities at 
Some, but not other, places. 


2. Spatial structure: 


The arrangement of nodes networks and associated 
activities in Space in relation to each other is called 
‘spatial structure. Bach country or region has its own 
unique Spatial structure. It has resulted from the past 
decisions of individuals and governments. Be onomically 
developed countries have one type of spatial structure; 
the under-developed countries have another type; and those 
in between have a third type. The typology is, however, 
not aS Simple as given above. In fact one can think of a 
continuum of spatial structures from highly polarized to 
highly dispersed, Each country or region can be identified 
on this continuum, | 


™ vr 
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A closer study of the continuum reveals that the 
highly developed countries have evolved Spatial structures 
Which are different from those evolved by the less developed 


countries. It happens because of the inter-dependence 
between socio-economic development and spatial structure. 


The above analysis leads us to conclude that 


a) Planning should be sectoral-cum-spatial; 


b) Each country or region has to evolve its 
own organization and structure of space to 
meet the specific goals and objectives of 
planning; and de ee 

c) Developing countries with a highly pola- 
rized spatial economy have to evolve a. 
spatial structure which difuses the 
benefits of planned development to those 


who are poor and underprivileged. 


3. Spatial’ Planning:. 


Spatial planning is the sum total of the concepts, 
approaches, methods and techniques of evolving a desired, 
Spatial organization and structure. It is often used as 
co-terminus with regional planning. Theoretically speak- 
ing, Space is a dynamic and open system. Unlike a region, 
it has no boundaries, » Spatial planning is an exercise to 
determine the allocation of sectoral resources in places 


and areas in’a way that: 


a) Sectoral investments give highest social and 
economic returns and maximum support to 


each other; 


- 260 
b) Productive activities and social facilities 


are available to all those who need and 


deserve; 


ec) Differences in incomes and welfare among 
the people and areas are reduced, if not 
eliminated; and 


x <A spatial structure conducive to planned 
development is evolved. 


It may be recalled that spatial organizations and 
structures of human activities are determined by the nodes, 
the networks and the flows among the nodes through the net- 
works. The efficiency of a spatial structure depends upon 
the location, rise and distribution of the nodes, the shape 
and density of the networks, and the quantity, quality and 
direction of the flows. The task of spatial planning is 
to analyse the spatial structures, and to generate struc- 


tural changes in them to facilitate planned development. 


How are the structural changes brought about? To 
answer this question let us take a hypothetical case of a 
country which has decided to invest Rs.1,000 million on 
health services to cover the total population of the country. 
This country has 10 urhan centres and 1000 small villages 
Spread over in space rather randomly. The economic condi- 
tion of the rural population is rather poor and is based 
on subsistence agriculture. The Links between the urban 
and rural places are weak and are maintained by a set of 
intermediaries who collect the surplus rural products in 
Small bits at.a subsistence price and transport the same 
to the urban centres, They also carry the urban products 
to the tiny villages and sell them at a pre-determined 
price, ' 
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Now the question is: How and where to invest the 
funds to carry the benefits of health services to the rural 
population? It is obvious that the health plan should 
attempt to develop rural health centres with resident 
doctor and supporting staff. Where should such health 
centres be built? They should be easily accessible to the 
people, The spatial planner would develop distance norms _ 
or standards and prescribe the number of health centres re- 
quired to serve all or a maximum number of people. Then 
he would suggest the vertical linkage between the health 
centres and better equipped hospitals so that specialized 
medical service can be secured. 


The spatial planner would thus tell: Where to locate 
these various levels of health services? What norms or 
Standards about distance and population should be adopted? 
But his problemS would not be over with these. If it were 
only the question of health services, the problem would have 
been easy. He has to carry out the same exercise for all 
other sectors such as education, agriculture, commerce, etc. 
If he decides to locate each facility independent of the 
other, he would be uSing the limited resources at So many 
places and would find it difficult to match the changes in 
the spatial structure economy with the planned growth of the 


economy. 


Thus one of the imvortant tasks of spatial planning 
is to integrate the spatially dual economies through 
Successive locational decisions leading to the development 
of a spatially balanced social and economic structure. The 
second task is to identify the economic activities, which 
can be located in space to help fill the gaps in the nodal 
hierarchy and generate greater flow of goods and services 
among the places. Thirdly, spatial planning attempts to 
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evolve a system of transportation and communication network 
which facilitates the expected flow, And finally, spatial 
planning specifies the institutional infrastructure in- 
cluding administrative and planning which can help build a 


well structured space economy. 


4, Distance standards for services: 


For different services and activities, there should 
be different distance standards. Establishing distance 
standards which are realistic in the light of the local and 
regional conditions is an essentialstep in spatial planning 
specially for the rural areas. This must be done for every 
area or region to be planned with respect to each kind of 


service or activity which is to figure in the plan. 


Let us take the example of education. What is the 
range of distance from which children can be drawn for pri- 
mary schooling? One may say, that the school Should be 
located where the children live. But, what to do if the 
rural settlements are small and none of them can singly pro- 
vide enough children for the school? Or, if enough re- — 
sources - financial or human - are not available to provide 
a primary school to every village? One of the several 
gmall villages would have to be selected for provision of 
school. If the school is so located that most of the 
children would have to walk for, say 10 km. to reach it, it 
would not be efficient because the objective is to provide 
primary education to every child within a walking distance. 


India has made primary education cempulsory. fo make 
this policy a success» primary education must be accessible 
to each child of school-going age without impairing the 
effective functioning of the school, i.e., there are enough 
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children within a radius set by the planners. Let us say 

2 km. radius cam be taken as a Standard for primary school. 
If possible, it should be les", but, barring very excep- 
tional situations, it should not exceed 2 km. Now we will 
call 2 km as the distance standard for primary schools, We 
would then take up each activity and set distance standards, 
remembering that within a given activity, say education, 

we will have to set distance standards for primary, middle, 


secondary, college, etc. levels separately. 


5. Setting population threshold standards: 


Along with the distance standard, a population 
standard has also to be evolved. For each activity, there 
Should be a minimum population in its catchment area. carved 
out by the distance standard. For example, a primary school 
should have at least 100 children, 1.64925 niiagees in each 
class. If we take 15 per cent of the population being in 
the age group of 6-11, and if we assume that every child 
in the primary school age-group should or would attend 
school, there should be at least 800 persons in the catch- 
ment area of the school. The required population will 
increase, as the strength of the school in terms of chilcren 


enrolled increases. Thus we arrive at a population standard. 
6. Conflict between distance and population standards: 


After distance and population standards are set for 
different levels of each activity, the two should be 
empirically tested to determine their apvlicability to 
different situations. Population density in some areas or 
regions may be so low that sufficient number of people may 
not live within the distance standard to make the offering 
of a particular service feasible. Or there may be too many 
people within the radius of the standard distance. In such 
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circumstances, necessary adjustments would have.to be made 
petween the conflicting standards. The nature of this com- 
promise will depend upon considerations such as, future 
development possibilities, possibility of improving trans- 
port impediments, possibility of providing mobile service, 
even on a selective basis, etc. 


The conflict between distance and population standards 
raisesthe question of equity versus efficiency in spatial 
planning. If equity expressed as a maximum travel distance » 
is the governing factor, then the efficiency cueuk inant What 
is the minimum number of places required to put all places 
in the area of operation within that distance of a centre 
and whe re should the services be located? If efficiency 
governs in terms of minimum population base, then the equity 
question is: - Where should a given number of services be 
located so that the maximum level distance from all the 
places selected to the most. remote villages they serve is 


least but that around each place the minimum number of 
people necessary to support the facilities are present? 
Spatial planner has to resolve these conflicts. 


7, Setting the hierarchy of services and activities: 


Another problem that the planners have to give atten- 
tion to in spatial planning is the hierarchy of services 
and activities. Certain services are needed by the people 
too frequently to be located at long ‘distance; ©¢.€., 
primary school, health clinic, extension agent, grocery 
store, agricultural marketing. Some are not needed so fre- 
quently such as specialized hospitals, colleges, wholesale 
market, etc. When we set the distance and population 
standards for various services and activities, we have to 


keep the hierarchy of services and activities in view. 
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It is therefore, important that the services and 
activities to be located to meet the equity and efficiency 
criteria are classified and standards for each class are 
worked out. 


Each class of thereducational service mentioned above 
requires a separate set of standards, It should be empha- 
sized here that the classification mentioned above is illus- 
trative. For each country and region, different hierarchies 
would have to be worked out for each service. 


B, Constructing the Hierarchy of Settlements and Services 


An important problem in spatial planning is the deter- 
mination and construction of a hierarchy of settlements which 
can provide an efficient framework for location planning. 

By hierarchy of settlements, we mean the order in which 
settlements stand with respect to each other in terms of 
population and activity. An idealized settlement hierarchy 
tree is illustrated in figure 12.1. Im this figure, the 
first level settlement is the most important settlement. In 
its area of influence, there can be several second level 
settlements (for want of space, only one is shown here). 
There are six settlements of third level and each of these 


has several settlements in the area of its infinuence. 


The hierarchic ordering of settlements presupposes 
that higher the place of a settlement in the hierarchy, the 
higher the levels of functions or activities located there. 
It also presupposes that the functions present in a place 
of lower order, wouid be present in places of next higher 
order. For example, if there is a primary school in the 
Lowest order settlement, there would be primary schools in 
all settlements of third, second and first orders. Start- 
ing from the top, if the first omer has a hospital, the 
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Pigs 12.7 IpcaL HIERARCHICAL SETTLEMENT ORGANT ZATION TREE 
STRUCTURE . 
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second order may have a health centre, the third order, a 


Small clinic and the fourth order, only a health visitor. 


The hierarchy is based on the size of population. 
Tt can also be based on the number and the levels of func- 
tions. The first level would ordinarily have largest 
population. It would also have the highest levels of vari- 
ous functions. Thus the order of a settlement in the 
hierarchy is indicative of the level of services and acti- 
vities it has or should have. 


At this point, one may ask the question: Why con- - 


struct the hierarchy? Why is it important? 


The answer is rather simple. We do not construct 
hierarchy. Hierarchy of settlements is already there. We 
only identify what already exists and give a scientific 
pase for it and then use it for planning purposes, Some 
human activities are space consuming. Agriculture is the 
most important among them. Such activities are generally 
dispersed. Most other activities are not space consuming 
to the extent agriculture 4s. These activities produce 
goods in large quantities or they serve a large number of 
people. ‘Such activities are localized at few places. for 
example, steel plants have to be located only at a few 
places; Similarly, a large specialized hosvital or a whole- 
sale market has to be located only av a few places. But a 
small clinic or a retail shop can be located at several 
places. So the hierarchy in muman activities already exists. 
This together with the population, gives rise to the 
hierarchy of settlements. 


An ideal hierarchy of settlements is given in fig. 


42.1. When we put it horizontally, we get a picture as 


age 


Flg. 12.62: AN IDEALIZED SYSTEM OF SETTLEMENTS FOR RURAL 
AREAS CORRESPONDING TO FIGNRE 1. 


GROWTH CENTRE 
GROWTH POINT 
SERVICE CENTRE 


SUBSIDIARY SERVICE CENTRE 
(CENTRAL VILLAGE). 
VILLAGES 
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given in fig. 12.2. In these figures, the second level 
centre serves six smaller centres, let us say small towns. 
And each of the small towns, serve so many villages. The 
people meet their primary needs in the villages, for 
secondary needs they go to third level centres; for 
tertiary needs, to the Second level centre, and for the 

most infrequent quarternery needs, to the first level centre. 


Now, let us consider a situation in which the third 
level centres do not exist. People would either go to the 
second level centre or they would remain deprived of the 
secondary needs, An iMefficient hierarchy of settlements 
has missing gaps like this. Spatial planning attempts to 
fill the gaps. a a 


Vg Population as_a centrality index: 


The role, a particular place plays in relation to 
other places as a centre of services, facilities, goods and 
social interaction,is referred to as centrality. The in- 
dicator. of the centrality is called centrality index. 
Centrality and thus the hierarchical rank of a given settle- 
ment in a region is a functiun of its development. The 
Simplest method is to take population aS an index assuming 
that its magnitude correlates well with its development. 


After noting down the povulation of each settlement 
of the area under study, the settlements may be grouped 
together for tyvological purposes using one or the other 
criterion of grouping. The census classification of towns 
is based on this principle. We, however, find certain 
problems with this tyne of classification. We do not take 
into account the functions, the settlements falling in each 
category perform. Two places with same or approximately 


Same povulation may not be equally important. One may have 
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several service functions to serve a large population living 
in surrounding villages. The other may be just a sub- 


sistence farming community with none or much lower level of 


functions. 


In spatial planning we therefore rarely take popula- 
tion alone as the criterion for constructing settlement 
hierarchy. 


2. Institutional scalogram: 


Another method of arriving at a centrality score is 
derived from Guttman Scalogram technique. This method uses 
the presence or absence of institutions providing services, 
economic activities, etc., as the criterion for classifica- 
tion. This method is superior to the first one, specially 
when the objective of the exercise is to select places which 
can provide various services to the rural population within 
a given range of distance. But in a situation where in- 

. Stitutional information is not readily available, the first 
method (population) can be used as a basis for construct- 


ing hierarchy of settlements. 


_.. The methodology for constructing a scalogram is as 
follows: 


Step 1: Using a large sheet of paper, list all 
the settlements in order of their popula- 
tion on the left hand sidé and list all 
the institutional facilities of signifi- 
cance in a row at the top. Significant 
institutions are those which are found in 
various settlements and are permanently 


located, The format is given in figid 12.3, 
which refers to a scalogram prepared for 
Kazerun Shahrestan of Iran. 
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Step 2: 


Step 3: 


Step 4: 


Step 5: 
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| 
Write down for each settlement the number 
of institutions present in the Appropriate 
column, 


After step 2 is completed, sum the types of 
institutions and number of different insti- 


tutions regardless of type tox each settle- 


1g. 
ment. In our example /total number of types 
of institutions in Zhesht is 20 and the total 
number of units of all institutions is 78. 


At the bottom of the table give the number of 
places having each type of institution in the 
appropriate column. And below this row give 
the total number of units of each institu- 
tion in each column. For illustration see 

ss 2 Pr ss, 


In the extreme right hand side of the table 
rank all settlements in order of the total 
number of units of various institutions given 
in the preceding column. The place with the 
highest number gets first rank. At the bottom 
of the table rank all the institutions in 
ascending order, The institution with largest 
number of units in all the settlements gets 
first rank. When all five steps have been 
completed, first stage in the construction 

of the scalogram is over. One can treat this 
as final or go to the next step. It is 
Optional. Before we go to the next stage, 

let us return to step 5. What happens when 
two places get the same rank on the basis of 
the number of units that the institutions 
present? In such case we look at the popula- 
tion column, The settlement with larger 
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population gets the superior rank. This is 
one way to break the tie. 


Step 6: After completing the ranking of settle- 

ments and: institutions, as stated above, 

the institWtional scalogram for the area 
will show circles around the number and types 
of institutions. A pattern of hierarchy can 
be visually seen from this. Now re-order 
the settlements in column one of the table, 
so that least number of holes (zeros) appear 
in row of the first settlement. The number 
of holes (zeros) will increasé as one moves 
to the second, third and so on settlements. 
This shows the hierarchy of settlements 

much better. 


Step 7: Repeat step 6 for institutions also. Add 
the number of settlements having each type 
of institution. Write this at the bottom 
of the colum. Next add the units. of each _ 
institution present in each of the settle- 
ments and write below in another POW... Le 
the last row, rank the institutions. The 
first rank goes to the institution having 
largest number of units in all the settle- 
ments. This institution is needed most. 


When all these steps are completed, the institutional 
scalogram is ready. It gives the hierarchy of the settle- 
ments, aS well as the hierarchy of institutions. We inter- 


pret the scalogram in following way: 


a. The higher level settlements have lower demand 
for institutions which get higher score in tne 


ranking. 
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b. The lower level settlements such as villages 
have higher demand for institutions which get 
higher score in the ranking, 


f 


c. The institutions getting higher ranks are those 
which people need closer to their place of re- 
sidence, 


d. The institutions getting lower ranks are those 
which are less frequently needed and hence can 
be docates at longer distances, 


SS 


If we decide to evolve a three tier hierarchy of 
places for rural development, we should be able to select 
the places which can Qualify for each of these levels using 
the rank of settlements, The rank gives candidate settle- 
ments for rural choice. The actual choice will be made 
after taking the distance standard for each service and 
activity incorporated in the Scalogram and the population 
of the. area to be served, 


3. Uses of hierarchical organization: 


To this point, the concern has been to find spatial 
patterns of centres that can satisfy a given distance or 
other standards. In addition-to the compromises often re- 
quired to reconcile conflicting Standards for a particular 
activity, a second kind of compromise is often required 
when different activities with different standards are to 
be located in the Same area with the proviso that the 
locations for one activity should be chosen from the 
centres in which the other activity is to be located, This 


"hierarchical" organisation of activities has the following 
advantages: 


a. It is convenient and efficient for the consumer 


because it enables the satisfaction of several 
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different needs on the same trip out of a 
village; 


It reduces the amount of public transporta- 
tion required to connect villages to facili- 


ties because, from among the many possible 


transport links between places, those few 


links connecting villages to their local 
service centre and connecting the service 
centres to more important places will be re- 
cognized by all to be the vriority links where 
public transportation facilities should be 
provided; By, PS ee 


It reduces the length of roads that require 

improvement before every village is connected 
to places having facilities to which they need - 
access ;° | , | 


It economizes on the cost of providing 


gervices to the facilities themselves because 


these costs can often.be shared among several 


facilities located in the same place. The 
cost, for example, of providing banking 


services to facilities is- ‘obviously reduced 


if they are grouped together in few places 


rather than scattered among many; 


~ iy enables a more economical and effective 
moni toring of the regulated activities; 


It facilitates the exchange of information and 
gualified personnel between related activities. 


It focusses the development efforts fora 
region on a few places with superior loca- 
tions and resources and this increases the 
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likelihood that some of the places will sponta- 
neously generate additional activities catering 
to the needs of their hinterland region. 


The disadvantages of such a hierarchical organisa- 
tion of activities is that the distance standards and other 
requirements of individual activities must be adjusted and 
grouped at discrete levels, Frequently, individual 
standards must either be stretched to fit into the level 
of places or shortened to fit into a lower level set of 
places, In the first case, the me SAB distance of i1i~- 
ages from their closest centres with the required activity 
may be unacceptably long and, in the second case, the 
number of facilities that would be required might be more 
than investment funds permit or that can economically 
exist. 


C. Graphical Methods of Service Centre Planning: - 
Circle Method 


In this section we propose to demonstrate one of 
the two graphical methods of selecting various levels of 
Service centres from amongst the several candidate settle- 
ments which qualify for selection. We get the qualified 
candidate settlements from a scalogram. 


Step 1: 


Prepare at least ten covies of a working map of the 
area of planning extended in all directions beyond its 
boundaries to include settlements of 500-or more popula- 
tion located within a distance approximately equal to its 
diameter in that direction. Fig. 12.4 and notes provided 
with it illustrate a method for preparing this map. Unless 
the area is extremely long in one or more directions the 
map Should be prepared on a scale of 1:200,000. All maps 
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Should show the transportation System, settlements and major 
features such as rivers, slopes, forests, lakes, Swamps, 
canals, etc, The exact locations of settlements having 
latest populations of more than 500 aré crucial; those 
having smaller populations may be approximate. It is pre- 
ferable to show all settlements located in the planning 
area, big or small, irrespective of population size. But 
outside the planning area, only settlements with 500+ 
population need to be marked, 


Step 2: 


es 
Prepare a list of all settlements Shown on the map 

ranked in the order of their latest populations. In three 
adjoining columns note the actual population of each settle- 
ment, the number of types of institutions in the attached 
list of institutions found in each settlement, and the 
number of units of these institutions in each settlement. 
Column four need only be completed for settlements having 
more than 500 population. A format for recording of these 
data is suggested by Table. 12—4. 


Table 12-1; Settlement Populations and numbers of 
institutions, 


Settlement Number of Number of 
Name eh Types of Units of Rank 
(Census Institu-= Institu- 
Code) . tions tions 
ee ey wrens ee a essen ap 
1 2 3 4 5 


eee ach nn onssnannllsesainlaps cape 
Source: Columns 1 and 2 should be filled from the Censys 
Handbook, 


Column 3 refers to numbers of institutions re- 
presented by at least one unit in each settlement 
that appear on the attached List of Institutions 
(Table 12-2), 

(Continued bottom of p.310). 


> Ee ~ 
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Table 12-2: Illustrative checklist of institutions 


Kindergarten 

Primary school 

Middle school 

Higher Sec ondary school ) 

Arts/Science college 3; 

Technical. college 

Ize rty 

‘Dru:zting water wells” 

‘Drinking water (piped) 

Consumers cooperative stores 

New cooperative 

Producers cooperative 

Warehouse 

Rural market 

Petrol pump tana 

Agricultural implement repair shop | 

Veterinary hospital _ 

Bank 

Retail shop 

Wholesale shop 

Hardware shop 

Restaurant /Hotel 

Library © 

Health centre (clinic) 

Private doctor pce pil Tee 3 een ta an coe Ag) ATER 

Hospital | | 

pero~processing industry. 

| Note: The list may be deeeredt wherever local con- 

ditions and/or available data suggest that 
doing so will result in a list that includes 
institutions which are more indicative of 


pete for economic and social develop- 
men 
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Step 3: - Sea cru otee 5. Zoi ae : 
Prepare a working sheet with the format of Table 


12-3. Most of significant information for the Service 
Centre Plan will be recorded on this working sheet. 


Table 12-3; Working Sheet for derivation of service-centre 
levels in the planning area: 


Seen nneetnoeessretisineesestinnerraietinsilta essen isamesseestnentianisinswseesicinnsenisntilpnsalnisonaibieaaasiclcsabtiauisisitia ces Ait Bee 


Standards for Number of Median popula- ‘Typical Zci- 
Maximum Travel centres tion of service lities and 
distance required areas > services 
required 
1 2 3 | 4 


Sources: Column 1 from steps 4 and 5, 


Columns 2 and 3, from-step 6 anditerations 
of steps 7 and 8, and 


Column 4 from step 9, 
Step 4: 


First determine the highest standard for maximam | 
travel distance that is reasonable for the given area level 


Planning. Perhaps this is prescribed in public policy. If 
hot, by inspection of the Working 
ete ny 

Cont'd from p.308: Table 12.8ource. 


Column 5 is the order of entries in Column 4, Ties should 
be broken by Comparing total numbers of institutional units 
in each set of settlements having identical entries in 
Column 4, Ties that still remain Should be broken by com- 
paring populations. oye | 


Column 4 refers to the total number of institutional units 
in each settlement having a population of 500 or more (e.g., 


2 retail shops plus 1 high school plus 2 elementary schools 
equals 5 units), 


Note: The data for *3 “e Columns 4 and 5 woulda be 
derived from institutional Scalogram, 


: a a) 
— ee ee EE ee 


—- \ » 
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Map of the study area, identify the settlement * which are 
most remote from the centres in the study area that were 
selected in step 1-d. In the example provided by fig.12.4 
such a settlement or settlements will probably be found at 
the north-western corner of the area roughly two inches 
from settlement d. Thescrow-flight distance of the most 
remote settlement or settlements from the nearest two (or, 
in this example, three) such centres should be rounded off 
to the closest even number am recorded as the first entry 
in column 1. No settlement in the area is much farther 
from step 1-d - selected centre in the study area than this 
distance. 


Step 5: 

Now ‘eGaiplets the rows of column 1 with a downward ~ 
progression of fours from the first entry to twenty or 
eighteen (if any) and of twos to two kilometers. For 
example, if the first entry recorded in step 4 is twenty- 


six kilometres, column 1 would pe ag foliows: 26,:22— 18> 
96. 44, 12; 10) 8) 6>. % oe 


Step 6: | 

The next series of stepsis to determine entries for 
column 2 and then column 3 for successively lower rows, 
using one Working Map identified by the tithe "Service 
Centre Plan for a Travel Standard of X kilometres", for 
each. If there are eleven rows in the working sheet, 
there will be eleven Working Maps and these may be titled 


now. 


Begin by considering the first row and Working Map. 
Take a compass and draw circles on the Map centred on the 
centres identified in step 4-d within the planning area 
which have radii equal to the distance standard recorded 
in step 4 (the greatest standard). Then record in column 2 
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the number of such centres in the planning area ard ,) 4h 
parentheses, those outside the planning area, but in the 
Study area. .In the example provided by fig. this is 
1 (2), the nimber of centres required in the study area, 
in order to place all settlements in the planning area 


within the highest maximum travel distance standard of at 
least one centre, 


Step {eae 


Now partition the planning area ty drawing lines 
which connect the intersections of 311 parts of circles 
just drawn so that all settlements will be assigned to 
their nearest centre, For example: 


| a 
PLS he 
ye 


fig. 12.5: Assignment of settlements to nearest centre, 


‘Step 8: 


hh snihy for column 3 may now be determined in the 
following manner: . 


a) identify those partitioned areas which lie sub-. 
Stantially in the Study area; 


b) list all settlements within each Such area along 
with their populations provided already in Table a 


9 
c) add up the populations of settlements in each 


Such area - these are the service area population 


OO 


Sl ee 
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of each centre at this level of travel standard; 


d) list the centres of each and their total service- 
area Populations in d ecend ing order of the popula- 


| tions ; 
Gh: ‘ ~ 


e) identify the median service-area population - if the 
number of centrgs is odd this is the middle one and 
ee it is even this is the average of the two in the 
middle; and 


f) record this median in the first row of column 3. 
Step 9: 


After entries have been provided for columns two and 
three for row one proceed to row two. Take the Working Map 
titled with the distance.standard appearing in column one 
of this row, adjust the compass to this distance, and draw 
circles of that size on this Working Map around each centre 
marked on the first Working map. These circles will in- 
clude settlements which are within the lower distance 
standard of centres already chosen and exclude those which 
can be served at this standard only by adding one or more 
new centres. If the excluded settlements are either in- 
Significant or extremely close to a-circle edge, ignore 
this travel standard and move on to consider the next 
lower row of the Working Sheet and its corresponding 


ie a wae 


If the excluded settlements are deserving of one 
or more new service centres, the problem is now to locate 
such a centre or centres. Do so by taking one or more 
circle templates equal in size to the circles just drawn, 
generally one for each subregion of excluded settlements. 
Move these templates over the sub-regions and fix their 
centres on settlements having the highest ranks in terms 
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of population and/or ins'titutions recorded in the 


table showing institutional scclogram (fig. 12.3) which 

are located in such a way that all significant Lwttinesuke 
are now included (or very nearly included) in a circle. 

These new centres may be located within the uncovered sub- 
regions, adjacent to them, or even outside the planning area. 
As few new centres as possible should be introduced, generally, 
and thought should be given to centres which will be re- | 
quired anyway for lower distance standards. When all tem- 
plates are fixed ~ i.e., when all significant subregions 
are covered ~— draw the new circles on the second Working 
Map and record the total number of centres inside and out—- 
Side the shahrestan in column 2, Then determine the median 
population of service areas at this level in the manner 
suggested in step 7 and record .this in column 3. 


Step 10: = 


Repeat this vrocedure for each sequentially lower 
fow of sa elie Delt 


Consider as ‘many examples of public and private 
‘facilities | and services as you can in terms of criteria 
suggested by entries in columns 1 (maximum travel distance) 
2 (number of centres in the planning area) and 3 (median 
‘population served by a centre), From among these facili- 
ties and services select those for which reasonable ; 
standards are suggested by entries in columns 1, 2 and Ds 
and Yecord these in column 4, Try when Susana to cluster 
them in certain rows of the Working Sheet. The objective 
of this exercise is to identify a Small number of spatial 
levels through which goods and services may be supplied 
most, efficiently and equitably in the planning area.(Those 
for which entries appearing in colums 1, 2 and 3 are too 
low should not be recorded here since they are probably 
Subjects for higher-level planning). 


? 
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The entries recorded in column 4 of the Working 
Sheet will ideally be clustered in a small number of rows 
- say four or five. If so, they may be interpreted as 
indicators that the corresponding maximum travel distance, 
numbers of centres required and median service-area popu- 
lations define meaningful levels of spatial hierarchy in 
the planning area. Tables 12-2 and 3 (the Working Sheet) 
and the Working Maps corresponding to levels chosen in 
step 9 can now be used to complete Table 12-4, This is a 
summary of key data for the planning area's service centre 
plan. Final versions of the Working Maps constitute the 
plan itself, but these data will become useful whenever 
it is used. | 


Table 12-4: Service centre plan for summary of key data 
S 


vase (eee ene ores 
Level I Level II Level Tit 


er oy nial tae ae 
Centre Max, Popula- Popula-| Max. Popula- Popula-' 
Name Travel tion of tion of| Travel tion of tion of 
Dis- centre ed Dis=~ centre service) 
| 
| 
{ 


tance area tance area 
ee 


Application of the method to a hypothetical area is 


E 
| 
| 


} 
' 
i 


shown in figs. 12.6 to 12.8. 


ry Graphical Method of Service Centre Planning: 


Bi-Section Method 


The circle method is easier to follow but is 
less efficient in many ways specially when the ceography 
of the area is too complex, In this section, we give the 
outline of another manual method with hypothetical 
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examples, It may be mentioned here that the terminology 
used here is more specific than the one used in section C. 
Growth point is the highest level Rural Service Centre, 
Service centre, the intermediate level, and the central 
Village, the lowest level, Villages not covered by these, 
are too small to qualif¥ for the location of the services 


and activities of any consequence © either on the basis of 


distance or population standard, 


Steps 1 and 2: These steps are identical to steps 
+t and 2of the ¢irele: method. 


Step: 3: - Take the most important place or 
places in the planning area. 


Step 4: Search for other places - in all 
| directions -— inside or outside of 

the area had axe of. apprert= 
mately equal or of greater importance. 
This judgement should be made on the 
basis of number of institutions and 

- population sizes.;:“It. is not neces-— 
sary to search beyond the area 
boundary at distances larger than the 
approximate diameter of the planning 


area. 


Step 5: Draw lines from this most important 
: place(s) to the neighbouring places 
identified in (ii) above. (Follow 
/ } tranSport routes if the places are 
connected by reasonably direct links, 
otherwise the straight Lines); 


Step 6: Bisect each of these lines and con- 
struct perpendicular lines at these 


points of bisection; 
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Step 7:. The innermost area formed by the intersection 
of these perpendicular bisectors ,is an approxi 
mate delineation of the area that wil] be~ 
served from the most important centre(s) with 
the services and goods which are not-offered 
by next lower level centres. Other areas will 


be served by other centres; 


Step 8: Search the area around the boundary line of 
: this area, identifying the places of local 
‘importance in this region. These places will 
normally have a higher Tevel of institutional 
@evelopment than the average village, in- 
dicating thus that they are already perform- 
ing’ some service functions for neighbouring 


Step 9: Select next lower level centres from among 
"these places so that they are distributed 
“approximately uniformly around this boundary 
"region. These will funevion as lesser order 


villages. — 


service places. 


pity Robsotine these. centres consider the three types 
of patterns shown in figs. 42.9 to 12.13 to guide the 
~gearch for appropriate service centres. Using the above 
method, central villages can also be identified (fig. 
1244 to 12.16). | 
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Pig. 12.9 SELECTION OF SERVICE CENTRES: 
: . HYPOTHET@CAL AREA 


Step 1: Choose.the growth points inside and 
wutside the area. Erect perpendicular 
bisectors from the lines joining the 
major centre in the area to its neigh- 
bouring centres. 


; 
| 
, 
i Legend: SL ee ' Area boundary 
. P F 
| ( e) Growler noes 
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Paige 12.10 SELECTION OF SERVICE CENTRES 


Step 2: Choose service centres in the 
region of the boundaries between the 


wrowth points. 


Planning Model A: In this model the $ 
sidiary centres are located along the 
edges of the boundaries between the g 


pomits. 


‘rea boundary 


Growth Points 


Service Centres 
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Pig. 12.17 SELECTION OF SERVICE CENTRES 


9 


S +g é ’ 4 seed sia 
tep ¢ Planning Model B: In this mode? the service 


centres are located at the 
corners of the boundaries 
around the growth points. 
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«| Service centres 
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Page 12.12 SELECTION OF SERVICE CENTRES 


Step 2: Planning Model C: In this model the service centres 
are located on either side of the 
boundaries between the growth poi 


Leqend: (*) Growth points 


(>| Service centres 


e Lesser centres 
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Pigs 12.13 SELECTION OF SERVICE CENTRES: 
EXAMPLE OF A MIXED PLANNING MODEL 


In the upper-right corner, two service centres serve 

the villages in the area between the growth points. Note 
that despite the addition of an extra service centre as 
connared with the situations in the pure planning Model B 
situation, sone villages (marked with x) are now further 
from the nearest place with a service centre, or from a 
place of greater importance, This illustrates the inef- 
ficipncies that arise when planning models are mixed in 
the same system. Mixing planning models should, there» 
fore, be avoided whenever possible, 


"$e. 


Pig. 12.14: . PROGRESSIVE SUBDIVISION OF THE. GENERA 
SETTLEMENT PLAN | 


Plarining Model B 
PLAN A * used for bath levels 


/ , Legend: 
Growth Points 


(+) 
Service Centres 
x 


Central Villages 


¢ Other Villages 


The are. 15 the hypothetical area used for the planninn hodet 

Local centres in the right-hand side of the diagram have only 

bean identified. Note that planning model 8 is used to identi 

centres at both levels in the plan fa) but that planning node} h 

oy tl used to identify the lowest lovel set of centres in the 
sah, 
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“Pig. 12.15 PROGRESSIVE SUBDIVISION OF THE GENERAL 
SETTLEMENT PLAN | 


Model 8 used for service level an 


PLAN 8B 


Model A used for central villages 
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Pigs 12016 oagrial SUBDIVISION OF THE SPACE BETWEEN 
THE SERVICE CENTRES 
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Now lowest level 
centres in a system 
as yet incomplete 


few centres are denated by X's. These centres 
are the first centres te appear in a new set of 
centres that ultimately will develop to serve 
tne area as cevelopment pragresses, 3 


329 

Locating facilities in the plan context: Suggestions 
for appropriate locations for new services or facilities 
Should be made after working down the settlement hierarchy 
Starting with the tophost level place. In some parts of 
the study area it may be feasible to progress to lower level 
service centres with a particular Service than in other 
areaS where local conditions around the same level of centre 
as in other parts of the Study area may not be suitable for 
locating the service at 4a particular point in time. Vill- 
ages in Such an area would obtain the service from the 
higher level centre. The rule that should be followed is 
that within any local area a service or facility should not 
be introduced at any centre until the higher level centre 
to which it is SubSidiary has the service. When that has 
occurred, the service may be introduced to the lower level 
set of centres where the appropriate standards are met. 
Selection from among centres at a given local level is 
usually made on the basis of quite detailed information and 
Circumstances not normally available at the time of form- 
lation of the general service centre plan. The plan, how- 
ever, provides a reduced set of locational choices to the 
decision-makers, 
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PROJECTS OF INTEGRATED RURAL DEVELOPMENT 


aA. Introduction 


1. Agricultural .or rural development 


One distinction that is crucial in comparing different 
projects or programmes is related to their basic objective, 
Is that objective to increase agricultural production er is it 
to increase the satisfactions, economic and noneconomic, of 
rural living? Hach of these aims is legitimate. 


Programmes designed to serve one of these objectives 
almost always contain elements relevant to the other, Obvi- 
ously, increasing agricultural productivity is an important 
part of increasing the satisfactions of rural living, since 
without it most rural family incomes cannot rise. But the 
extent to which greater agricultural productivity will in 
fact increase the satisfactions of rural living depends on 
how the rewards of the increased production are divided 
among landowners, tenants, farm labourers and urban con- 
sumers, Moreover, not all rural dwellers are farmers or 
Be i oe oe aes oe a Mosher, 

formerly President of the Agricultural Development 
Council, New York, at the Symposium on Agricultural 


Institutions for Integrated Rural Development Ad- 
ministration, Rome, June 21-28, 1971. 


1. The term rural is used in this paper to cover both the 
open countryside and villages or towns that do not 
include much production of nonagricultural products 
for sale predominantly in large cities, and very few 
of whose inhabitants, if any, commute to jobs in 
larger cities, : 


bey 


farm labourers; some are employed in various’service acti- 
vities or are currently underemployed or unemployed. For 
them family incomes mus t arise-from some other source than 
farming. And some aspects of satisfaction in rural living 

are largely independent of family incomes. These depend more 
on the availability of. public services - education, agencies 
of law and order, public health and family planning services - 
and on opportunities for social participation whether in re- 


creation, government, or the management of group activities. 


- It is to be expected, therefore, that different pro- 
jects will include different combinations of activities, 
depending on whether the major Bee is, is agricultural or 
rural oes 


2. Systems or subsystems? 


It is fashionable these days to think in terms of 
"systems" of activities. We recognize that agricultural 
development involves a large number of disparate activities 
that must be orchestrated in one way or another if agri- 
cultural production is to rise. Similarly, rural develop- 
ment involves the interaction of a large number of different 
activities that constitute another-system. Some elements 
are common to both systems (such as provision of adequate 
agri-support activities) while others are an integral part 
of one system but not of the other, © : 


Most actual projects of the types discussed in the 
Symposium, however, can more accurately be described as con- 
Stituting subsystems, That is, each is composed of fewer 
elements than the total number that comprise the system of 
which it is a part. The chosen elements are the ones 
thought to be especially crucial, or they comprise a group 
of elements among which the conplementarities are thought 
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to be particularly strong, or they are the ones on Which it 
is possible for a particular administering agency to work. 
Thus, many agricultural projects do not include adaptive re- 
search or price subsidies because these are beyond the re- 
Sources or authority of persons within the limited territory 


covered by the project, 


5. Simultaneous or integrated activities 


Another important distinction is between the need for 
a certain group of activities to be administratively inte-~ 
grated, and the need for them to be Simultaneously available 
but not necessarily integrated, For example, rapid adoption 
of a new higher-yielding crop variety requires that the. 
necessary inputs be locally available. Tt a6 expedited by 
the availability of production credit and it may be-accele- | 
rated by the activities of a competent extension Service, 
The major requirement is that such services be simul taneously 
available and it is frequently possible for that to be achieved 
without administrative integration, Farm inputs can be made 
available by private merchants, by co-operatives, by farmers' __ 
associations or by government agencies, Credit can be 
Supplied by any one of these types of agencies, Extension 
normally is a public activity, although salesmen for farm 
inputs can also provide aspects of it. Different combina-= 
tions of administrative arrangements Can provide simultaneity; 


administrative integration is only one way of achieving it. 


B, A System of Classificaticn 


The following table presents a schematic form of 
classifying most of the actual types of integrated agri- 
cultural or rural development projects now being carried on, 
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Column A presents a list of the elements of the system 


of overall agricultural development. It groups the various 


activities 
: I. 


EE. 


ise e 


TY 


VI, 


that are involved into six categories: 


Research to ‘develop new technology that can 
allow agricultural production to rise, 


The manufacture or importation of farm in- 
puts that will allow the results of. research 
to be utilised by farmers. 


A set of rural agri-Support activities that 
provide the rural "circulatory system" for 
goods, ideas and financing that makes it 
possible for farmers to participate in 


raising agricultural production. 


Provision of adequate production incentives - 


price and tenure relationships - that make it 
profitable for farmers to increase produc — 
tion. | i | 


Land development activities, such as irriga- 


tion and drainage, 


Provision for training scientists, techni-~ 
cians, and administrators to man all agri- 
cultural development activities. ° | 


Column B lists the kinds of activities included in 
one or another of most integrated agricultural or rural 


development projects and shows the relationship of these to 
the elements of the overall agricultural development system 
depicted in Column A. Items B 1-6 are the various acti- 
vities that, taken together, comprise the rural agri- 
support activities (A III) listed in Column A. It will be 
noted that it is these activities (or selections from among 
them) that make up most integrated agricultural development 


projects, 


Items B 7-16 represent activities that do not con- 
tribute directly to increasing agricultural production but 
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those that help to increase the satisfactions ‘of rural living 
in other ways. However, integrated projects seldom include 
schools, local government or religious activities, Thus, 
integrated rural development projects normally include any 
combination of items B 1-13, depending on-which ones are 
considered to be needed locally. and feasible for the project 


to undertake. 


©, Types of Integrated Projects 


Based on the considerations presented above, it is 
possible to identify six major types of integrated projects. 
Each type consists of a different combination of the ele- 
ments listed in Columns A and B of the Table, All of them 


have two characteristics in common. 


First, each such projects is limited to a specific 
land area; it is not a nationwide programme, at least in 
the beginning. (Pipe ks 


Second, each such project is (or should be) limited 


to elements not already present and reasonably effective 


in the project area. Local markets for farm products are 
essential, but if they already exist in a particular area 
they may not appear in an integrated project developed 
there, The same can be said about health facilities, pro- 
duction credit, or any other element. The emphasis in 
designing in integrated project for a particular area 
Should be, and usually is, on providing the missing ele- 
ments of a particular sub-system, not duplicating acti- 
vities that are already proceeding with reasonable effec- 


tiveness, 


Three of the tyves of integrated projects combine 
elements of Column B with one of the elements in Column A. 


Bat 


Type I consists of projects like that reported from 
Tran of which one element is a change in the land tenure 
system (A IV), Such a project usually needs to include 4]1 
agri-support activities (B-1-6) that are not already pre- 
sent and functioning? in the area. It may also include one 
or more non-agricultural rural development activities 
(B7-13). 


Type II consists of projects like the one in Egypt of 
which one element is the introduction of a new irrigation 
system (AV), The other elements are selected from within 


the same range as Type I, 


Type III consists of projects like those of the 
Federal Land Development Authority in Malaysia of which one 
element is the opening of new agricultural lands to settle- 
ment (A V). The other elements of such projects, again, 


are selected as in Types I and ITI, 


While in each of the above cases an element from 
Column A has been listed as one element in the integrated 
project, it Should be emphasized that the important con- 
sideration is simultaneity. The actual administration of 
land reform, construction of irrigation facilities, or 
clearing new lands and getting them into cultivation in- 
volves intricate technologies and may, therefore, be most 
effective when separately organized. The important thing 
is that where land reform, or irrigation, or settlement is 
undertaken it is most likely to bear full fruit if an in- 
tegrated agricultural development programme embodying appro- 
priate activities from Column B is launched simultaneously 


in the same area. 


The other three types of integrated projects do not 
include any elements from Column A (except selections from 


among those that are rural agri-support activities (A III) 
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and appear as items B 1-6). Instead, they are limited to 
selected elements from Column B, and the selection in each 
case is determined by the obyjective of the programme. 


Type IV nemaiats of projects that concentrate on 
agricultural development, such as the Intensive Agri- 
cultural Districts Programme in India. They normally con- 
sist of items Bit only. Few of them include local 
verification trials (B 5), but all ‘of them should. Few 
include attention to farm-to-market roads (3 6), although 
the adequacy of economical farm-to-market transport is- 
essential to their full success. 


Type V consists of projects having the objective of 
rural development, but giving substantial attention to 
agricultural development in recognition of the importance 
of raising farm family incomes. Such projects contain ele- 
ments selected from among items B 1-13. Various projects 
in which’ the Israeli technical assistance agency cooperates 


appear to be of this type. 


Type VI consists of projects that concentrate on 
non-agricultural rural development and therefore include 
elements: from among items B 7-13. only. Their. pertinence 
arises in two cases. One is where the agricultural programme 
elements are gatisfactorily being cared for by other pro- 
grammes, The other is in rural areas where agricultural 
growth is nota near-future possibility (given existing 
technology or foreseable advances in it), but where sub- 
stantial numbers of people now live, many of whom may be 
cwesere in largely subsistence agriculture. 


Delineating these six types of projects seems to the 


writer to have two advantages. First, it facilitates the 


o La 
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comparison of different projects and helps to avoid making 
the false judgement that all integrated projects should con- 
tain the Same elements, At the same time, since different 
conditions prevail in different parts of each country, this 
_ typology can be useful in deciding what kind of integrated 
project should be introduced in a particular place, 


D, Adjusting Types of Projects to Local Needs 
1. Selecting an area vs, selecting a type of project: 


S Persons’ who launch integrated projects donot all 
approach it in the same manner. Some begin with an interest 
in a'particular type of project and then set about trying 
to identify the most suitable place to locate it. Others 
start with concern about a particular area or tyve of area 


and then cons ider what bype ae Pepe anne tiga’ m6. nee 


nn Ss Gara for it. 


: Since ae countries have different areas requiring 
_ different. types of projects or programmes, and both humani- 
. tarian and political considerations dictate an appropriate 

- concern: for.all parts of each country, the second approach 
identifying types of areas and then trying to devise : 
appropriate types of projects for each of them appears to 
be primary. At the same time, advantage should be taken 
of the interest and competence of certain domestic or 
foreign organizations in particular kinds of programmes 
Since there are areas in almost every viuisaihal where each 


type of project is appropriate. 


polapsnc In other words, those responsible for the agri- . 
cultural and rural development of their country should gét 
a good grasp of the variations in local potential that 
exist in different parts of the country and then select 
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appropriate types of projects for each of them., Meanwhile, 

they should be alert to the special interest of particular al 
persons or organisations, domestic or foreign, in parti- 

cular types of programmes, and try to expedite their acti- 

vities in those parts of the country to which their special 


interests are pertinent. 


2, Delineating types of areas: 


A classification of parts of each country proposed by 
the writer -in another context (Mosher 1969) to be useful in 
locating integrated projects of Types IV, V and VI. That 
classification is based on the potential for agricultural 
growth of each part of the country and on the immediacy of 
that potential. 


I. Immediate (agricultural) growth potential: 


Most countries have lands on which it would be possible 
to increase agricultural yvroduction substantially within the 
next two to five years, given appropriate public programmes 
and stimulation of private activities. These are areas that 
have good soils, appropriate temperatures, adequate rainfall 
or installed irrigation, and for which pertinent new tech- 
nology to support higher production is already available. 


It is in such areas that integrated projects of Types 
IV and V can be highly productive, because what is actually 
impeding full exploitation of the. potential in such areas is 
adequate agri-support activities: markets for farm products, 


local outlets for farm inputs, production credit, a competent 


*, The location of projects of Types I, II and III is 


determined by where projects of land reform, irriga- 
tion, or land settlement are being undertaken. See 
Mosher, A.T., Creating a Progressive Rural Structure, 
Agricultural Development Council, New York, 1969. 
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extension service, local verification trials, and farm-to- 
market roads, ra | 


IT, Low (agricultural) growth potential: 


At the other xtreme, most countries have lands for 
which the foreseeable agricultural growth potential is very 
low, even though many people may now be engaged in farming. 
The outlook for such areas is bleak and integrated agri- 

- cultural projects would show very meagre returns and would 
be uneconomic. However, the people living there do deserve 
appropriate help in increasing the satisfactions of rural 
living in those places as much as may be possible, plus 
greater mobility to move elsewhere as employment opportuni- 
ties in other places become available. 


Consequently, areas of low agricultural growth poten- 
tial are appropriate places for non-agricultural integrated 
projects of Type VI. 


III, Future (Agricultural) growth ‘potential: 


In between the two types of areas described above, 
most countries have substantial land areas that have a 
“possible growth potential beginning five or more years from 
now, but not sooner, These are areas where soils and climate 
are good but where one or the other of two elements essential 
to an immediate growth potential is now lacking. It may be 
that irrigation is needed before the area can move forward, 
and it will take several years, and substantial. financing, 

to provide it. Or it may be that new technology to make 
higher production of~crops that can be grown in the area 
possible is not now available. To provide it will require 
adaptive research that, again, will require time aS well as 


money and competent research workers and organization. 
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For the time being, then, an emphasis qn integrated 
agricultural development projects would be uneconomic in e 
areas of future agricultural growth potential. Instead, re- 
sources available for application in such areas should be 
concentrated on research and/or irrigation, as may be needed. 
But integrated non-agricultural rural development projects © 
(Type VI) can be helpful in such regions, partly to get on 
with the non-agricultural phases of rural development and 
partly. because every step in the direction of making rural 
communities more dynamic and participatory will help to 
accelerate agricultural growth once the technological’ base 
for it has been laid. re) 


When the research or irrigation or transportation 
access that is the immediate need has been completed, then 
the content of projects in such areas can be expanded to _ 
include appropriate elements related to agricultural develop- 


ment. 
Dis Scope for miltiplication: - 


The term “pilot project" is frequently applied to in- 
tegrated projects, reflecting the hope that one project, 
began on a modest scale, will encourage multiplication of it 
at a later date over a mch broader part of the country. It 
is argued that such pilot projects can serve three func- 
tions: they can prove the effectiveness of a certain kind 
of programme, they can furnish experience in learning about 
its problems, and they can serve as training grounds for 
personnel to duplicate that programme elsewhere, 

Te 

* A third lack that can hold an area back from having an 
immediate growth potential is lack of transportation 
access to the wider national (and international) economy. 


In such cases, the immediate priority should be given to 
providing such access, | 
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This argument is sound, but care mst be taken not to 
assume a wider applicability of a particular type of inte- 
grated project than is justivied, A pilot project in one 
area of immediate growth potential might prove its applica- 
bility in other areas of immediate growth potential, pro- 
vided the same new technology is profitable there, but it 
would be much less effective, and hence uneconomic, if re- 
produced in an area of future or low agricultural growth 
potential. Similarly, a Type VI pilot project that shows 
Satisfactory results in an area of low agricultural growth 


-.,.potential might be appropriate for other similar areas but 
.. would miss the opportunity for rapid growth if reproduced 


in areas of immediate agricultural growth potential without 
incorporating agri-support activities ee ae Bee 


“Thus, die Scope for multiplication of pilot projects 


"las not unlimited. It can be substantial, but it is limited 


Tones. to other areas of the same type in each country. 


. Common eh iene 
+ Bize of individual projects: 


wa We begin with the fact that the virtue of any in- 
tegrated saessea is that it makes a set of complementary 
services ‘conveniently available to rural families and that 

) it. facilitates intimate interaction in matters related to 

: the satisfactions of rural living. Thess considerations 
define the importance of the farming locality, which is 

the land area that can be conveniently served by one "Service 
centre": one place (usually a small market town) at which 
there are an established market ‘for farm products, local 
outlets for farm inputs and production credit, and the 
‘services of an extension agent. Where people walk or travel 
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by cart such a locality center can conveniently serve rural 
people within a radius of three to five miles ‘from the 


center. 


Some integrated projects have been established for a 
single farming locality (as here defined) or even for a 
single village that may serve an even smaller area. But 
experience of the past twenty years has demonstrated that 
such projects are either not viable technically or are in- 
ordinately expensive. One reason is that two factors. con- 
flict in establishing the optimum came for a farming 
locality. On the one hand, convenience to farmers dictates 
having each locality as Small as possible; on the other, 
economy in providing each service is increased by having 
each locality as’ big as possible. For example, farmers 
like to have fertilizers and credit available as close as 
possible but dealer's costs of operation (whether private, 
co-operative, or public) decrease rapidly with the number of 
farmers served by each local outlet. 


The other reason why integrated projects servicing 
only a Single village or a single farming locality are too 
small is that locality facilities must themselves be _ 
serviced by wholesale facilities, supervision, and (in the 
case of production credit) by rediscounting banking faci- 
lities, The farming district is the smallest land area 
thas can provide the farming localities within it with 
these wholesaling, ‘supervisory and rediscounting facili- 
ties and:is, therefore, the "natural" optimum size for an 
integrated agricultural development project. 


* It will be noted that this discussion of factors affect- 
ing the optimum size for integrated projects is in terms 
of agricultural projects. Similar considerations can be 
drafted for non-agricultural projects of Type VI and 
those may indicate that projects of that type can be 
ae Smaller and still be effective at not too great. 
a cos 
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The actual optimum size for a farming district will 
vary widely from place to place, Normally it will need to 
be large enough to include at least ten farming localities 
and to include at least twenty to twenty-five extension 
workers (since that 8 the minimum number for effective and 
continuous inservice training). The upper limit is set by 
convenience in supervision and servicing from the district 
headquarters. In general terms, this means that the optimum 
Size will normally lie somewhere between 1 ,000 and 3,000 
Square miles. At that size, an integrated project can take 
advantage of most of the economies of scale of large pro- 
jects, and is of a size that is appropriate for multiplica- 
tion in additional units of similar size in other areas of 
the type to which it is suited. 


2. Location of individual projects: 


The major criterion for the location of integrated 
projects was discussed earlier. If agricultural develop- 
ment is a main objective, projects mst be located in the 
areas of immediate growth potential where profitable new 
technology for crops or livestock products for which an 
adequate market for substantially increased production is 


‘readily available. 


An additional criterion Should be added in the case 
of pilot projects that it is hoped will be extended later 


* The various criteria to be taken into account in 
deciding on the size of farming districts, and hence 
of integrated projects, are described more fully in 
creating a ‘Progressive Rural Structure, on.cit., -~“: 
especially pp. 110-13, and pp. 148-55. 
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to other areas, It is that the pilot project be. located 
Somewhere within, and preferably near the middle of, a much 
larger area or roughly comparable potential, It should 

not be located either in an area. of unique characteristics 
or in one that, although typical of a larger suitable area, 


is isolated from it. 


3. Meeting the needs of small farmers: 


Discussions of how best to meet the needs of small 
farmers are frequently confused by failure to distinguish 
between three different Situations, 


~. One case is where "small" means small in absolute 
terms: farmers having so little land that they can scarcely 
be expected to gain a reasonable family income from farm-— 
ing. In such cases, the only solutions (short of combining 
Several small farms and finding full-time non-farm employ- 
ment for those farmers who. are displaced) are-either to 
develop new technology appropriate for intensive types of 


f farm production that require very little land (including 


vegetable, ‘poultry and some types of Livestock production) 
or to develop part-time off-farm employment opportunities, 
Both of. these approaches need to be pursued wherever ' ‘the 
number of small sas sah an this sense, is larger, 


The second — case is where "small" means small in com- 
parison with the land holdings of other farmers in the same 
region, Here, again, one solution lies in developing pro- 
fitable types of labour-intensive production. Another con- 
Sists of making arrangements that give small farmers as 
effective access to farm inputs, credit, and extension 
Services as big farmers have. The simplest way to achieve 
the latter, as well as that which is economically most 
defensible, is (instead of Setting up special programmes 
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for small farmers) to design the operation of all acti- 
vities within all integrated projects primarily to serve 
the small farmers within the project area, If that is done, 
larger farmers will Still share in utilizing them. It is 
when services are désigned without the small farmers pri- 
marily in mind that large farmers tend to monopolize them. 


The third case is where the term "small farmers" is 
used as a Synonym for "subsistence" farmers - those who do 
not produce for the market. Here the fact mist be faced 
that full-time Subsistence farmers rarely if ever-do,° or 
can be induced to, increase production While remaining sub- 
‘Sistence farmers, Increasing production almost always re- 
quires the use of new inputs - purchased inputs. Inputs 
will be purchased only for use on products that are sold, 
bringing in cash. The one exception to this, and it is 
important, is. that where some part-time off-farm employment 
is available, Subsistence farmers frequently do buy ‘pur 
chased inputs to increase the production of crops grown 
for home consumption. So the two remedies for the plight 
of subsistence farmers are (1) to shift to production for 
the market, and/or (2) to get some part-time off-farm 
employment both for what it will add to family income and 
‘to finance the purchase of inputs ‘to increase farm pro- 
duction for home consumption. = 


4,.The role of the private sector: 


Integrated projects are almost always public pro- 
jects; they are seldom private-for-profit organizations. 
Some of their elements must be public, particularly educa- 
tion, both formal and "extension" . Community health facili- 
ties are firmly established as a public responsibility in 

, most developing countries, The provision of roads and 
postal services is a public function. But many agri-support 
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activities that are so important in most mixat development 
programmes can be either governmental, co-operative or 
private-for-profit. Should they all be undertaken as public 
activities and thus made an integral part of "integrated 
projects"? 


No issue led to more widespread disagreement in the 
symposium than this one. From the discussion one would 
conclude that most participants fell into one of two camps. 
One group felt strongly that the only "right" way to .orga- 
nize agri-support services for which farmers pay as they are 
used is through member-controlled and government-free co- 
operative societies.» The other group did not so much con- 
_ test that view as argue that in the initial stages it is 
better for commercial agri-support services to be pro- 
vided by governmental agencies, until such time as rural 
“people may have learned how to operate co-operative socie=- 
ties effectively. Only a few vnarticipants suggested that 
private operation of these activities is not always bad, 
and that many privately operated agri-support activities 
are not as rapacious as they are widely believed to be. 

The writer was among this small minority group. : 


From the individual farmer's standpoint, two con- 
siderations are primary. First, are the needed agri- 
Support services readily available nearby (by whomever ope- 
rated); second, does he have a choice among two or more 
merchants. or lenders (whether private, co-operative, or 
governmental), or is he. practically forced to deal with a 
particular one. because no other is easily available to 
him? Farmers tend to distrust all middlemen, whether 
private, co-operative, or governmental, and particularly 
if they have no choice among. them. Yet it must be re- 
cognized that there is a natural tendency toward monopoly 


349 


wherever the size of functioning farming localities is Small 
due to rudimentary transportation and communication facili- 
ties, Where such monopoly exists, . it would be uneconomic 
to overcome it, Public regulation is the only partial solu- 
tion, . 


The writer would argue that the growth of co-opera~ 
tive societies should be ‘promoted but that to give them a 
monopoly position with respect to any given agri-Support 
services has many of the same ill-effects that arise when 
any other type of enterprise is allowed to monopolize the 
distribution of farm inputs, the marketing of farm pro- 
ducts, or extending production credit. There are cases 
where. governmental agencies to provide these services should 
be encouraged, pending the demonstrated ability of co- . 
operative societies to handle them effectively. Private 
co-operation of such services should certainly be allowed 
and encouraged by appropriate extension education pro- 
grammes to help merchants and lenders develop methods of 
operation in line with the needs of a modernizing agri- 
culture. To the extent that agri-support activities can be 
privately managed it simplif’es the public administrative 
burden; private savings may be drawn into productive in- 
cr eee in merchandizing and credit facilities, and thore 
is. considerable evidence that in many places in.the.develop- 
ing world the farmer is at least as efficiently - serviced by 
private agri-Support activities: as by public or co-opera- 
tive agencies, 


Te Relating intesrated projects to the general governmental 
~~ gtructure: | | 


Some integrated projects are undertaken in the first 
instance by one or another ministry or other established 
agency of a government. Even there, a problem arises from 
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the fact that the different elements of such 4 project lie 
in fields that are normally the orovinee of different 
governmental agencies, so je. lousies or conflicts of juris- 
diction are likely to arise. In addition, the administra- 
tive integration of different elements of a project must 
be accomplished at the level of the land area covered by 
the project itself and this is in conflict with each ele- 
ment of the project having a line relationship to regional 
and national units of the same type of activity.. The 
majority opinion in the symposium was thet the land area 
covered by the project should coincide with Wak of an 
established administrative unit of eoyaranaabe. so that 
both project integration and a connection with general 


adninssrtratd.on can be made at that point. 


Even when the project area ana. thet of an. ad — | 
ministrative unit of government are identical, the problem 
of local integration and nation co-ordination remains. 
Several countries have established. separate regional. and 
national administrative units particularly for integrated 
projects. In most cases this has vosen abandoned after a 
few years because of the substantial overlapping of : 
interests and resyonsibilities with governmental agencies 
that have a single subject-matter fcsus. Moreover, | 
since different parts of each country are appropriate for 


ee 


* There may be a conflict between this criterion and the 
writer's judgment. previously expressed, that the lana 
area to be covered by one project should be that of a 
functional "farming district". Both criteria are 
important and need to be nonoured in so far as they 
can be reconciled. It would be justifiable to reduce 
the land area dictated by the "farming district" con- 
cept slightly in order to achieve boundaries coincid- 
ing with those of an existing administrative. unit, but 
very much reduction would lead to reduce Cost effi- 
ciency.” 
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different types of integrated projects,having one set of 
regional and national units of administration for all in- 
tegrated projects would be aubiguous, and having a separate 
set for each type of project would result in a prolifera- 
tion of agencies, 


6. Integrated projects and national planning: 


Integrated projects must be financed. Sooner or 


later, they must get increasing financial support domesti- 
Cally. To accomplish that, their Support mist be inte- 
grated into national procedures of budgeting and planning. 
At this point they are at a serious disadvantage because 
they fit neither into established ministry budgets nor into 
a particular "sector" of the economy. 


The best approach to this problem is to try to get 
the planning process Changed -—- at least in so far as agri- 
cultural and rural planning are concerned - so that plann- 
ing is afebesrerated by regions rather than on the basis 
of specific kinds of activity, or sectors of the economy. 
Different parts of the country needa different kinds of 
agricultural and rural development programmes. It is not 
only integravucd projects of which this ig true. Different 
regions require different kinds of research, different 
kinds and quantities of farm inputs, different types and 
amounts of land development, etc, The amount of resources 
that should be allocated to these various activities should 
rest_on a summation of the varying needs of different rural 
regions. 


EE IE NE an NT tie AST 

* This topic »s discussed much more fully in the writer's 
To Create a Modern Agriculture (New York: Agricultural 
Development Council, 1971), especially pp. 123-26. 
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If such a change could be made in procedures for 
plaming and budgeting, integrated projects would no longer 
be a unique and special pleader for financial support. 
Instead, they could appear in specific regional proposals 
along with other major elements of development, and find 
their way from there into national plans and budgets. 


7. "Popular participation" in integrated projects: 


Are integrated projects for rural people designed 
by someone else or by rural people for their own 
development? Ideally, we might prefer that they should be 
the latter. In practice, integrated projects almost never 
arise primarily in that way. Almost universally they are 
designed and launched by some outside group. The group 
usually is a national or regional government, or an external 
technical assistance agency, either governmental or private. 


In some cases it is a domestic non-governmental agency. 


in practice, ‘then, almost all integrated projects 
are initially designed for rural people. Those that endure 
and thrive, however, are almost invariably those which have 
the benefit of considerable participation by rural people 
pee hs modifying the 5 ag aes over time and even in administer- 


ing Sie, 


The need for popular participation should be recog- 
nised from the beginning. Those who it is hoped will be 
beneficiaries should be made fully and continuously aware 
of what.is planned. For some parts of a project popular 
approval is necessary from the beginning; for other parts — 
approval cannot be expected until after some concrete re- 
Sults are achieved, Participation in popular planning and 
administration is likely to come Slowly, but it is un- 
likely to come at all unless it is vigorously promoted from 
the beginning. 


353 


There is no clear-cut solution to the problem. The 
least undesirable Semi-solution would appear to be to have 
the regular field staff of all government agencies for types 
of activity included in each integrated project administra- 
tively responsible tb the unit of governmental administra- 
tion most nearly coinciding with the land area of the pro- 
Ject, and then have a small advisory staff at the regional 
level for each specific type of integrated project. The 
purpose of this regional (or national) advisory staff would 
not be to exercise administrative control but to counsel 
with the staffs of each integrated project about ways in 
which the project might be improved. 


A special form of administrative problem is met when- 
ever a pilot integrated project is launched completely in- 
dependent from any connection with the regular administra-— 
tive structure of the government. Such a form may be 
adopted on the grounds that complete independence is needed 
for innovative freedom and that, if the project is successful, 
it can later be "adopted" by the government and the problem 
of administrative relationships faced then. Experience has 
Shown that this seldom works. Governmental officers typi- 
cally look upon any independent project as an implicit 
criticism of their own established activities and are there- 
fore, more eager to see it fail than succeed. They are 
less likely to want to learn from it than to discredit it. 
Consequently, it is worth taking considerable plans to have 
the initial pilot project not only approved by, but adminis- 
tratively related to, an established unit of governmental 


administration from the beginning. 


Chapter XIV 


PROJECT FORMULATION AND EVALUATION-I 
IMPORTANT ASPECTS 


, 

ei this chapter onwards we propose to deal wath 
the problems of identification, selection, preparation and 
evaluation of specific rural area development projects. 
According to the World Bank, a project should be investi - 
gated from six different aspects: 


1. Economic 

2. Technical 

3. Managerial 

4. Organizational 
5« Commercial, and ~ 
66. Financial. 

The relative importance of these ditverent “poets 
varies considerably according to the type of project in- 
volved; and they may overlap, with the result that a 
particular topic may be considered from several points of 
view. The task obviously requires experts with a variety 
of talents working together - particularly, engineers, 
economists, financial analysts, together with specialists 
sich as resource eeEL Ye RB: a ai architects, edu- 


“cators and others. 


The. economic poreeS: 


The: appraisal of a proposed project from an enonone.g 
point of view represents an attempt to answer three ques— 
tions: is the project in a sector of the economy whose 
development is likely to contribute significantly to the 
development of the whole economy (i.e., is it ina sector 
which deserves priority); is the project likely to con- 
‘tribute effectively to the development of that sector; and 


* Reproduced from J./A. King, Jr., Economic Development 


Projects and Their Appraisal, Batlimore: Johns Hopkins 
Press, 1967, pp. =e : 
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js that contribution likely to be great enough to justify 
the use of the quantity of scarce resources that will be 
needed - investment capital, domestic and foreign; mana- 
gerial talent; skilled labour; and the like. 


To answer the first question requires a study of the 
entire economy. Such a study may have peen made by the 
government itself in the preparation of an economic dewelop- 
ment programme and in that case, both the study and the 
programme that rests upon it must be*evaluated. These 
analyses can vrovide reasonable estimates of the general. 
level of future requirements for goods and services and 
thus furnish indications of the relative priorities of vari- 


ous projects. 


An important element in answering the second and third 
questions is an analysis of. the demand for the goods or 
services to be vrovided by the oroject. Although some 
indications of demand may be given in a development pro- 
gramme , more precise and detailed estimates are likely to 
be required. The character of the analyses of demand (or 
market studies) needed will vary from sector to sector and 
even from project to project. For example, determining the 
demand for a small power project would necessitate a study 
of only a modest market area, but the assessment of a new 
iron ore mine might well require a study of the world 
market. 


A first indication of the economic justification of 
a project can be obtained by calculating an economic rate 
of return for it. Such a calculation compares the meas- 
urable costs and benefits of the project to the economy as 


a whole, assigning to each a value which approximately 
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reflects its real scarcity. In an economy in which market 
forces operate freely in the presence of domestic and inter- 
national competition, the actual prices of all factors of 
production could be used in making such a calculation. But 
in the real world, there are major interferences with the 
free play of demand and supply: for example, protective 
tariffs and quantitative restrictions on imports and exports; 
‘unrealistic rates of exchange; government controls of 
interest rates, prices, production, and sales; private mono- 
polistic controls of production and prices; and wage rates 
exceeding the real cost of labour because of government or 
trade union action. These distorting factors often make an 
appraisal, based on actual prices, of the economic merits of 
4 project incomplete and inaccurate. Sometimes enough: in- 
formation is available on the real, undistorted costs to the 
economy of the main resources required so that appropriate 
adjustment can be made of the values of costs and benefits 
arrived at by the use of actual prices. In many cases, how- 
ever, only a qualitative adjustment is possible. 


Among the costs and benefits to be considered are the 
effects of the project on the balance of payments. These 
effects can be both positive and negative; a project may 
earn or save foreign exchange by generating new exports or 
replacing goods formerly imported, or may give rise to new 
claims on foreign exchange by creating a continuing need to 
import raw materials, fuel, or spare parts and by creating 


additional foreign debt. 


To determine whether the proposed project represents 
the least-cost method of achieving the objectives it will 
serve, the costs and benefits of the best alternatives must 
also be estimated. In transportation projects, this might 
mean comparing the net benefits of railways. and highways 
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in the particular situation; in power, it might involve 
comparing the net benefits of a series of small thermal _ 
plants to be constructed over a number of years with those 
of a large hydroelectric plant to be constructed at one 


time. 


In some countries, population is growing faster than 
opportunities for productive work, and labour may be 
plentiful. Taking account of the real cost of labour in 
such a case, a project which orovides many jobs would 
possess an economic advantage over 4 project with roughly 
the same net benefits but which is capital-intensive and 
provides relatively little additional employment. Even in 
such a situation, however, there would be no justification 
for designing a project to "make work" in an industry which 


by its nature is ee 


in athine comparisons between aifferent projects, it 
is often necessary to allow for differences in the time- 
pattern of their costs and penefits. Projects: usually in- 
volve a stream of annual expenditures - inte for con- 
struction, later for operation. and maintenance - and a 
stream of annual tenefits, usually coming later than the 
expenditures and often building up more slowly. Some pro- 
jects may start producing benefits relatively quickly. In 
other cases, construction may take a number of years, and 


some time may pass before significant benefits begin. 


A benefit of a given amount is obviously more 
valuable this year than, for example, in ten years' time. 
If it accrues this year, it is assumed that the benefit 
can be reinvested in the economy to secure additional re- 
turns in coming years. Yet it does not automatically 


follow that projects which produce benefits most quickly 
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are necessarily the best. If the eventual benefits from a 
project with a long gestation are big enough and are not too 
long in coming, and if the cost of waiting for them is not 
too great, this project may be more attractive than others 
which pay off quickly but more modestly. Therefore, differ- 
ences in the relative timing as well as the size of costs 
and benefits need to be taken into account when appraising 
projects. 


The timing problem is taken care of by the use of 
discounting, which reduces future costs and benefits to 
their present worth. Under one such technique, which the 
Bank has used extensively, the streams of costs and benefits 
attributable to a project in each year of its useful life 
are discounted to a point in time (usually the start of 
construction) at a rate which will make the totals of the 
two streams equal. The discount rate which will produce 
this result is the project's internal rate of return, i.e., 
its earning power, A comparison or 4 project's internal 
rate of return with the return on alternative investments 
of comparable risk is a key measure of its attractiveness. 
In making the comparison, however, it Should be borne in 
mind that financial rates of return may be misleading, and 
that care must be taken in finding a valid comparison. 


The calculation of the economic return may be 
Significantly affected by the extent to which costs and 
benefits can be quantified, Indirect costs, those borne 
by the national economy though not by the project, may not 
be easy to identify (e.g., the amount of investment in infra- 
structure necessary to support a major project). But it is 
on the benefit side that the most difficult tasks lie. 

There are certain kinds of projects, such as school build- 


ings or water supply and sewerage, which are clearly 
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indispensable to the orderly development of a country but 
whose economic penefits are extremely difficult. to calcu- 
1ate. Frequently, so are the associated or indirect benefits 
of an industrial project, Such as opportunities created by 
the project for related enterprises. For these reasons, the 
total costs and benefits of a project often cannot be deter- 
mined quantitatively, and a sound economic view of projects 
must always depend to some extent on the judgment of those 
carrying out the appraisal. It is for this reason, in turn, 
that no amount of formal analysis can substitute for, cs- 
perience with actual projects in many “places and under many 
different conditions, the kind of experience that enables 

an appraiser to "see" the unquantifiable penefits of a pro~ 
ject clearly enough to have confidence in his judgment about 
its worth. 


| An Be onomie: anelgese may sometimes lead to the con- 
clusion that a project should be postponed 2 few years, or 
even that i%s objective could better pe attained by other 
means. This may be 4 disconcerting result, but its import- 
ance need hardly be emphasised. ‘Its implication is that 


resources could be used more effectively elsewhere. 
The technical aspects: 

In the technical appraisal of a project, the basic 
‘question is whether the project is sound from a technical 
and engineering point of view. ‘Sound engineering is funda- 
mental to project preparation and appraisal; it permeates 
every aspect. In spite of the great importance of engineer- 
ing, the Bank does not undertake any original engineering 
work in the course of its appraisal. Instead, it makes 
a judgment of the capacity of those who have done the work 
and the reasonableness of the conclusions they have reached. 
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Methods of analysis vary from project to project and sector 
to sector, but there are certain recurring themes. 


Perhaps, the most common requirement, imposed by the 
variety and complexity of factors to be considered, is the 
need for consultants to prepare or supervise the project. 
Though a factory or a public agency may have a competent 
engineering staff fully, capable of handling maintenance and 
operations, it may not be qualified to carry out all the 
engineering tasks required ‘in the design and construction of 
a new facility. The tasks for which consultants may be 
needed vary greatly from project to vroject, but they may 
include some or all of the.following: the design of the 
facility, the preparation of specifications and invitations 
to bid, the analysis of bids and the veconmendatiicn of the 
bidder to whom the contract should be awarded, the inspec- 
tion of equipment purchased, arrangements for shipping and 
insuring imported equipment, the supervision of construc- 
tion and installation, and even the initial control of 
operations of the completed facility. Consultants cost 
money, but their services frequently save many times their 


cost. 


Questions often arise concerning the scale of the 
project. Certain facilities (for example, certain hydro- 
electric schemes ) can work economically only on a large 
scale, and to.establish such a facility on a more restricted 
scale may be a misuse of scarce capital. The minimum scale 
varies from one kind of project to another, but in the 
capital-intensive projects, the minimum economic scale is 
usually very large. The proposed scale of a project must, 
of course, be looked at not only from the viewpoint of 
technical efficiency and the costs of production, but also 
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from that of prospective demand. These questions are part 
of the problem of the timing of projects menttoned in con- 
nection with the economic aspects of project appraisal. 
Though it may be tempting to create a facility of a size 
which would permit production at very low unit costs when 
operating at capacity, it may prove more economical to adopt 
another alternative, if demand is unlikely to reach the 
capacity level until ten or fifteen years after the facility 
is completed. One alternative is to divide the project 

into stages in each of which unit prgduction costs would be 
higher than the optimum attainable by the larger plant but 
lower than those likely to be reached by that plant for 
many years. Another alternative, if the facility is in- 
tended to produce finished goods that can be imported, is 

to continue importing until the domestic market becomes 
large enough to justify the construction of a plant economic 


in Scale, 


Consideration must also be given to the appropriate- 
ness of the proposed methods and processes. In fields where 
technological progress is rapid and new improved processes 
are being developed, technological obsolescence must be 
taken into account. In an underdeveloped country, however, 
simpler processes may be more appropriate. The more advanced 
processes, developed to reduce. labour costs in a country 
where labour is relatively Scarce and expensive, may not be 
appropriate where labour is abundant and cheap, or where the 
Skills needed to operate and maintain these more advanced 


processes may not be available. 


Questions of location and layout or design are 
technical factors that must be dealt with in projects of all 
kinds. Taking advantage of the best hydroelectric site may 


Save large sums; finding a suitable route for a road may 
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reduce construction and maintenance costs. In industrial pro- 
jects, account mst be taken of the relation of the proposed 
location to the sources of raw materials, power, fuel and 
skilled and unskilled labour as well as to the market to be 
served, There may bg advantages in locating near 2 large 
city if public utilities and housing are available theres On 
the other hand, the economics of the case may demand that the 
project be established near the source of raw materials, and 
in that event it may be necessary to include in the cost of 
the project the cost of building a town and the related public 
services. It may also be necessary to work out with the 
authorities. responsible for basic services the timely provi- 


Sion of roads, railways or power lines to the facility... 


The lavout of a project may be very important, parti- 
cularly in preparing for future expansion. Ina power pro- 
ject,,money may be saved in the long run by building, while 
the basic facility is being constructed, the foundations and 
related works. for generators not to be installed until some 
time in the future. In the same way, forethought in lay ing 
out an industrial plant and locating it on the site can 
ttake future expansion easier and ee ae: 


The scheduling of ine Gene diok, ee ho identification 
Oe potential causes of delay form an important part of the 
technical aspects ‘of project appraisal. Timing of construc- 
tion mst be realistically planned. For all the main 
physical elements of the project, there mst be realistic 
schedules which not only include all the actions - from 
engineering design through Land acquisition, construction 
and procurement, to testing of equipment and training of 
staff - necessary to successful completion of the project, 
but which also arrange these‘ actions in a coherent order 


leading to the completion of the project as a whole on the 


364 reared gave! 


most economical basis. These schedules must take into account 
seasonal or other variations in working conditions which 

might interfere with the project. Of course, scheduling is 
but the first step in the control and supervision of project 


eonstruetion. 


Closely related to the analysis of schedules is the 
analysis of the estimated costs of constructing the facility. 
For such an analysis there should be a detailed budget in 
which the estimated cost is calculated for all the different 
phases of construction and for all the main physical elements 
of the. project. This budget, of course, must be closely 
correlated with construction schedules, and for the purpose 
of: control during the construction period, cost estimates 
should be broken down in the way in which contracts for con- 
struction and equipment are expected to be let, because 
only im this way can a timely comparison of actual costs 
with the estimates be made. The. breakdown should reflect a 
separation of local. currency and foreign exchange expendi- 
tures. Analysis of the estimates should start with an 
examination of the assumptions on which they were based, 
and every effort should be made to ensure that all costs 
associated with the project have been included. Because it 
ig difficult to identify all these costs, the estimates 
should include adequate allowances for omissions, for 
physical contingencies, and for likely increases in general 
costs during the period of construction, Interest during 
construction should be included in the estimates. In 
reviewing cost estimates, the skeptical approach mentioned 
earlier is particularly desirable. Comparison of the esti- 
mated costs with the actual cost of similar projects is 
also often useful, and if there are major discrepancies, 
their cause should be determined’. 
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Estimates of production costs as well as of costs of 
construction should be reviewed. Here, too, comparison 
with similar projects is useful. The estimates should he 
made for various operating levels, because facilities 
rarely operate at capacity from the moment they start up. 
Allowances must be made for starting expenses and the train- 
ing of personnel. 


The managerial aspects: 


Management is perhaps the most difficult of all the 
elements of a project to appraise. Where a project is to 
be carried out by an existing organization, much can be 
learned about the quality of management from a study of 
what has happened in the past. Yet it often happens that 
a management with a good past record may be inadequate to 
handle a greatly expanded operation. In particular, managers 
may be reluctant to delegate authority; in a developing 
country this attitude may be quite reasonable, since there 
may be very few people qualified to handle the responsi- 
bilities delegated. But an organization that operates with 
a one-man management is very vulnerable. : 


The shortage of Ae iette experience and ability is 
one of the main difficulties standing in the way of eco- 
nomic development in many countries. It is in some cases 
compounded by an unwillingness to employ foreigners in 
positions of management responsibility or by the scarcity 
of suitable foreign personnel. One solution to thes problem 
may be a partnership between local investors and an exist- 
ing foreign enterprise. Another possibility is to have pro- 
fessional managing agents provide centralized management 
gervices for a number of different organizations. Such 
solutions are not always practical, and there are many 
cases in which the only reasonable way to assure adequate 
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management is. to import it. In some cases, management con- 
tracts can be arranged with a foreign organization; in 
others, individual foreigners can be employed. One of the 
objectives of such arrangements should pe that the 
foreigners train local people to take their places as soon 


as is practicable. 


Another difficulty frequently met with is the limited 
concept of the role of management; in a number of countries 
it is not understood that manag gement is more than simvly 
keeping a plant running, and other ccs tat - marketing, 
labour relations, financial planning and the like - are 
neglected. A special problem is posed by the management of 
government —owned enterprises, which are often handicapped 
by political pressures or by inflexibilities imposed by. a 
bureaucratic approach to management problems. This approach 
frequently leads to inaction arising from a desire to avoid ~ 


mistakes. 


In general, the appraisal of management is an art 
and not a science, and the investigator has to rely on his 
personal judgment, based upon his own experience of men and 


affairs. 
The organizational aspects: 


Closely related to the question of management is the 
question of the sort of organizational structure best suited 
to carry out and operate the project successfully. This 
question falls naturally into two parts - what organization 
is needed to bring the project to the operating stage and 
what organization will be needed thereafter. 


In the construction phase, the critical question 
usually is how much outside help will be needed. In some 
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industries, very commonly in electric power, the process of 
construction is almost continuous, with one project start- 
ing just as another is being finished, Thus a substantial 
power system will have its own design and construction 
department, familiar with its needs and vroblems, which 
will normally carry out the work related to construction, 
although it may call on consultants for help in very large 
projects or those with unusual engineering features. On the 
other hand, a smaller organization may have an engineering 
staff capable of handling only regular operations and 
maintenance. Such an organization obviously must obtain 
outside help when it is faced with a major expansion. . 


In-the operating phase, one of the most common 
questions is the extent to which responsibility and authority 
should be centralized or delegated. The answer depends on 
the scale of operations, their geographical dispersion, the 
degree of specialization of personnel, and the number of 
persons to whom responsibility can be delegated. A pro- 
ject, whether it calls for the expansion of existing faci- 
lities or the creation of new ones, will almost inevitably 
change operating conditions. The existing organization 
must therefore be examined to see whether it will bé suited 


to the new situation. 


Internal controls must be reviewed since they are 
“basic to sound organization. For management. to function 
efficiently, the organization must be able to provide | 
prompt reports on current performance that can he checked 
against both past performance and previous projections of 
future trends, so as to bring vroblems to light as they 
arise. It is equally important that the organization be 
able to put the decisions of management into effect without 
delay. In addition, sound budget and inventory controls 
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are needed, These in turn make possible the ‘control and 
scheduling of production and preventive maintenance. Care 
in this respect is very important pecause in many develop- 
ing countries the purposes served by these controls, par- 
ticularly the function served by preventive maintenance, are 


not understood. 


Finally, the analysis of the organization must in- 
clude questions about the adequacy of the training pro- 
gramme to man the new facility. Since a project usually 
expands the size of operations and often requires new. 
skills, its completion will not only put new strains on the 
existing internal controls, put will also require the 
employment of more persons trained in the familiar skill or 
of persons trained in new skills. Attention must therefore 
be given to the adequacy of training at all levels in the 
organization, from apprentices to candidates for manage- 
ment. 


The commercial aspects: 


\ 


“The basic questions to be asked in appraising the 
project from the commercial point of view are whether 
adequate arrangements have been made for buying the 
materials and services needed to construct the facility, 
and, when construction is finished, for obtaining power, 
labour and raw materials to operate the plant and market 
its product. The problems are much the same for all pro- 
jects during the construction phase. The main objective 
is to see that the proposed arrangements will ensure that 
the best value is obtained for the money spenti Effective 
competition among potential suppliers and contractors can 
be induced through international competitive bidding, and 
in the case of projects of any real size this is usually 


the most desirable arrangement. Of course, there may be 
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exceptions; for example, it may be more economical to 
Standardize on the basis of existing equipment in order to 
reduce investment. in Spare parts and the cost of main- 
tenance. Often the advice of consultants is essential in 
evaluating bids to tke into account factors other than 
price, such as Quality, the experience and reliability of 
the supplier, the terms of delivery and payment and so on. 
Savings on transportation and insurance may be possible in 
a large project by making centralized arrangements for 
these services, 


-In the operating phase, commercial problems vary con- 
Siderably from sector to sector. In industry, for example, 
the likely terms of purchase of the ingredients of produc -— 
tion and of the sale of products need careful examination, 
Since these terms may have an important bearing on the 
amount of working capital required. | 


The financial aspects: 


The following discussions of the appraisal of pro- 
jects from a financial point of view is concerned primarily 
with projects that produce revenue. Of course, many pro- 
jects do not fall into this category - for example, most 
highway projects and educational projects - and the financial 
appraisal of such projects differs somewhat from that of 
revenue -producing ones, being concerned primarily with. the 
sources and adequacy of funds for the construction and 


maintenance of the project. 


The fundamental purpose of financial analysis is to 
determine whether the enterprise to construct and operate 
the project is financially sound and, if it is not, whether 
and how it can be made so. All of the information gathered 
in the other aspects bears on the financial analysis, That 
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analysis usually examines two aspects of finance: the 
amount of money required to bring the facility into opera- 
tion and the sources from which that money is to be ob- 
tained; and the probable operating costs and revenues, 
prospective liquidity, and financial rate of return in the 


operating phase, 


In the case of a project to be carried out by an 
organization already in business» the first stage of the 
analysis consists of a review of past financial statements 
in which such questions are raised as: If the fisure at 
which fixed assets are valued a realistic one? Are the 
receivables unreasonably overdue? Do the inventory figures 
include unsalable finished goods? What are the terms of 
: existing debt? Is the depreciation policy sound? How 
mich of the profits have been paid as dividends and how 
much retained and reinvested? Is working capital short? 
Have the earnings included windfall profits? Are in- 
ventories valued conservatively? Are there contingent | 
liabilities or hidden reserves not appearing on the balance 
sheet? : 


Next the appraisers seek to determine how much money 
will be needed during the construction and breaking in of 
the new facility, by taking into account such of the follow- 
ing items as may be relevant: the cast of goods and services 
required, including engineering services; allowances for 
escalation and contingencies; the cost of other capital 
investments to be made during the period; interest during 
construction on new loans; service on existing debt; new 
working capital; and promotional, organizational, training, 
and other costs that may be associated with putting the pro- 
ject in operation, such as production lost due to poor pro- 
duct quality, break-in and adjustment of machinery and 
equipment, and the like. 
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For both existing and new enterprises, insufficient 
working capital frequently causes serious difficulties. 
Estimated requirements for working capital should be based 
on realistic assumptions concerning the amount of stocks 
of raw materials, spare parts, goods in process and 
finished products required; the terms on which products 
are to be sold, which will indicate the amount of receivables 
to be financed; and the amount of funds necessary to take 
care of fluctuations in payments and receipts, taking into 
account any Seasonal variations in production or sales and 
the possibility of delays in delivery of imported items. 


The third step in the analysis, for both existing and 
new enterprises, is to identify the sources from which the 
financial requirements for the construction period will be 
met. Normally, these sources will include funds generated 
from operations (depreciation and retained earnings); 
long-term and perhaps short-term borrowings; and govern- 
ment contributions in-the form of equity or, in the case of 
private corporations, funds from the sale of new equity 
capital. To marshal the sources and to make sure they are 
adequate three kinds of financial projections should be 


prepared: 


a) An estimate of earnings during the construction 
period of the enterprise undertaking the project, to deter-— 
mine the amount of internally generated funds which can be 


Supplied to the project; 


pb) A cash flow estimate (an estimate of receipts and 
expenditures of the enterprise carrying out the project, 
from which it can be determined whether funds will be 


available when needed); and 


c) Balance sheets which show the probable future as 
well as the present financial position of the organization. 
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These projections then nave to be carried on into the 
operating period to show the likely financial results of the 
operation. In these forecasts, account must be taken of the 
time required to overcome initial operating difficulties and 
the rate at which the market may be able to absorb produc — 
tion. Corresponding calculations will have to be made of 


the growth in the amount of working capital required. 


When these forecasts have been completed, it should 
pe possible to form various judgments: whether there will 
be an adequate supply of funds during the construction 
period; whether the financial situation at the end of the 
period will neet the requirements of sound financial 
principles; whether the expected revenue during the 
operating period represents a reasonable return on the 
capital invested; whether there will be an adequate 
margin in the funds generated by operations to meet fixed 
financial obligetions; and, in many cases, whether revenue 
will be adequate to establish reserves needed for sound 


operation and for further expansion. 


| In the light of these judgments, it should be 
possible to say wether the proposed financing plan is 
sound, or whether some change is necessary. > They also 
permit the formulation of the conditions under which money 
Should be made availabie by the Bank for the project. The 
‘object of these conditions will be, among other things, to 
ensure that subsequent action on the part of the management 
will not jeopardize the financial situation and prospects 
of the enterprise. These may tnclude a Limitation on its 
freedom to incur additional long-term debt, sometimes 
objectively expressed in a maxinum ratio of debt to equity 
or of debt to fixed assets, or ina ratio of earnings to 


interest or to future debt service. ’ 


Chapter xv 


PROJECT FORMULATION AND EVALUATION-II 
CRITICAL PATH METHOD (cpM) 
; : 


A, Introduction 


During 1956-57, the Engineering Control Group of BI 
duPont De Nemours & Co of USA was seriously exploring the 
possibilities of using the modern computers in handling the 
complex problems encountered in managing various engineer- 
ing projects, Their major aims were: 


1. The development of a iéstes dened cover— 
| ing all projects, 


2. The procedures to rhomakowa ‘update and revise 
the Master Schedule in des most economical 
manner; and - : . . 


3.. The built-in ee all con-) 
‘cerned persons are informed of the progress 
' and. consequential revisions, if any. 


Their research efforts resulted in tie development of the 
“fC approach, 


The use of network techniques or models resulted in 
providing a systematic procedure for denoting the inter- 
relationships among various activities; This also resulted 

in distinctly separating the planning and BEL PAUane func- 
, tions. 


* By V.T.D, Balaraman, Indian Institute of Management, 
Bangalore. 
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B, CPM Approach 


1. CPM stands for Critical Path Method. The name it- 
self implies that the procedure identifies the most 
critical of all paths available through the network. 
Analysing the network we can identify those activities 

which should be expedited, and by how much in order to 
| accelerate the project completion time. As indicated 
earlier, CPM is oriented towards cost. Cost was selected 
as the criterion, since labour, materials and equipment 
ean easily be measured in terms of cost. Given the pro- 
ject schedule time, the most economical schedule is that 
which minimises total project cost, 


2. The cost-time curve for a typical activity is shown 
In ati. 7541 5 3 


For each activity, there are two cost-time combina- 
tions which are of interest to us. The first one takes 
into consideration the normal time needed to execute a 
task and the associated normal cost. The second one is 
the minimum time needed to do a job as a crash programme 
and the maximum cost required for this crash programme. 
This minimum time is known as the crash time and the asso- 
ciated maximum cost is known as the crash cost. Decreasing 
the time below the crash time is considered not possible. 
Increasing the time duration beyond the normal time will 
usually increase the cost because of inefficiencies asso- 
ciated with unnecessary extension of time (See fig. 15.4). 


3, Since the normal and crash points are derived by 
estimating procedures which are only approximate, the t ime- 
cost curve can be represented by a straight line between 
the crash and normal points without any loss of significant 


*y 
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accuracy. The slope of this line gives the rate at which 
the cost increases as the activity time is decreased. This 
slope can be used as the eriterion for deciding which acti- 
vities are to be expedited. Obviously, those activities 
with the smallest values of slope must be expedited first. 
Tis will result in the smallest increase in total project 


cost. 


4. After the network has been prepared, normal and crash 
costs and durations are estimated for all activities. Dummy 
activities are assigned zero cost and zero time for both 
the crash and normal situations. By analysing the network 
using only the normal times and costs for each activity, 
the normal project completion time, the earliest and latest 
start and completion times for the activities, and the 
normal project cost can be determined. Using the crash 
times for each activity, a minimum or crash project comple- 
tion time can be computed. The difference between the normal 
and crash completion times provides a range of possible 
project completion times. For each project completion time 
within this range, a minimum cost schedule can be computed. 
Bach cost schedule gives a duration time for each activity, 
the earliest and latest start and completion times for each 
activity, and the total project cost. 


5. Since the project completion time is equal to the 
sum of the time durations for the activities on the critical 
path compressing the critical will reduce the project com- 
pletion time. The critical path is compressed by expediting 
the critical activities in accordance with the criterion 
previously stated’i.e., those activities with the smallest 
cost rates are expedited first so as to provide the Smallest 
amount of increase in total project cost. The computational 


procedure expedite8 each activity to it’s crash time before 


+ a a 


expediting an activity with the next larger rate of cost in- 
crease, If two activities on the critical/have the same 
cost rate, the mathematical procedure is indifferent as to 
which activity is expedited, The activities are expedited 
only to duration times which are equal to, or greater than, 
the crash duration times, and which will cause the length 


of the critical path to equal the pre-assigned project com- 
pletion time. 


6. When the most critical path is compressed to a length 
equal to the length of the next most critical path, then 
both paths must be compressed to achieve any further reduc- 
tion in project completion time. The process of selecting 
activities to expedite now becomes more complex. An acti- 
vity on each path is selected according to the criterion 
previously Stated. Since both paths must be shortened by 
the same amount of time, the two selected activities must 
be expedited by the same amount. The increase in total 
project cost will be equal to the sum of the cost SsiGpe:” 
for each activity multiplied by the amount of time by which 
the activities in common, the cost increase rates for those 
common activities are gxamined . Shoulda the cost rate: for 

common activities/, then expediting the common activity 
will decrease both critical paths by the same amount of 
time, and will increase the total project cost by an amount 
-equal to the cost increase rate for that common activity 
multiplied by the expedited amount of time. As the pro- 
ject completion time is compressed, the number of critical 
paths (i.e., network paths whose lengths equal to project 
completion time) generally increases. This makes the com- 
putation of a minimum cost schedule complicated, because 
of the number of comparisons which must be made. For each 
selected project completion time, a minimum cost schedule 


378 


can be computed. Figure 15.¢ gives a typical plot of 
minimum total project costs over the range, of possible 
project completion times. Ir general, the minimum total. 
project cost for the minimum or crash project duration is 
‘less than the total project cost based on expediting all 
activities as shown in Fig. 15,2(p-375)- 


7, The normal and. crash costs described above were 
direct costs. For most projects, indirect costs are usually 
involved, as well as direct costs. These indirect costs 
normally include such things as overhead, general, ad- 
ministrative, and other distributive expenses. To arrive 
“at a more representative picture of overall project costs, 
these indirect costs should be added to the direct costs. 
In'some cases, indirect costs are directly related to the 
. activities and can be estimated when the range of direct 
activity costs are estimated. More generally, however, 
indirect costs are related to the total project duration 
ox tothe project direct cost. Incentive fees and penalties, 
if applicable, should also be included in the total cost 
structure. a ake ' 


-C, ixample 


Consider the simple network shown below. It con- 
sists of five activities. The activity durations and 
direct cost for each activity are shown in tabular form 
The problems is to develop the alternative.cost schedules 
for this project. ss ai : 
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. | 
Activity | Gost (Ra) | (Rs ek) 
*. normal | crash. normal , crash 
OA Baas? “go "T eeaae 6600 600 
B 6 3 2000 | 3200. 400 | 
C 8 6 2500 | 4500| 1000 | 
D 9 9 5000 | «5000! : 
E a 1200 | 3900; 


Indirect costs: Rs, 500 Ree: project. week 


Schedule 1: All activities at normal time 


(8, es) 


(0, 0) A 


Present 


Rs e 


Act Weeks _|Crash Slope 


Total , 13,700 


Decision: 


Project time: 19 | 
Shorten. B by 1 week 


Project cost+---135,700-—-4 
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Schedule 2: Short B by 1 week from schedule 1 


big 9 
Present fi Sa, Plan 


renee Weeks Ks. Crash slope 


| 
| 
\ op a | 
0,0 
' a aes 
3 B| 5 oh ae 7 Brand 3 400 
ne a? ee ive 8 2,500 6 1000 
iN 5 | D 9 5,000 9 a 
my ‘B.... § ~~ 440g) ae 
Ct3,13) ' 
; ; [Total 14,100 


Project Time: 18 | Decision: 
Project cost: 14,100 Shorten B by 1 week 


Schedule 3: Shorten B by 1 week from schedule 2 


bb agibe <5 | Present °*. | Plan 


\p Act Week Rs, ‘Crash slope 
| 0) 9 SS “a 8 — 3,000 > 600 
CoO: iiss & 
f “c (8 BGO a 6 Sho 
: Se | J 42 | 7 Se 5,000) 9 ss 
- E 1 RG ba ae 
(12,12) naa ee ae 


| .~ Total 2245500 | 


‘Beereey time: 17 
Project cost: 14,500 


Decision: 
Shorten A by 4 weeks 
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Schedule 4: Shorten A by 4 week from schedule 3 
hea Present Plan 
———— 
7 act Weeks ash Slope 


fo i 
<> a LE 9) OGD Sago te. eta 


| 
(*) 2,800) 4.73 400 
=o : 2,500 | 6 1000 
5 5,000 | 9 é 
(8,8) 1,200 2 900 


Total 16,900 


Project. time: 13 


; . Decision: Shorten A by 2 
Project cost: 16,900 - 


weeks & C by 2 
weeks 


“Schedule 5+°=Shorten A by. 2, © by 2 from Schedule 4 


besa) | Present... | Plan 


“ $ 


* “Act Weeks 


A oe a D 1 ais a I 
(040) “E ere on. (4145-44 
: 7 ; “ © sae 


Rs, |Crash Slope 


| Emer eon es 
ga Bi4 1B ue 2E 800 | y) 400 
| Seg): ba Pg TFROD. TT 2 900 
ee 
, 
| Lived OG Gd See OL LO 
Project time: 11 | Decision: 
Project cost: 20,100 Crash all activities 
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Schedule 6: Crash all activities 


2,2 


| eee 


Project time: 11 3 
Project cost: 23,200 


Direct 


23,200 | 
23,100 
er 
23,400 
25,600 
28,700 


D, Use of GPM 


One of the most difficult problems in using the 
Critical Path Method of planning and scheduling is the 
derivation of the normal and crash durations and costs for 
each activity. The normal durations and costs usually do 
not present as much of a problem as the crash estimates. 
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In general, the only way to arrive at realistic crash esti- 
mates.is to. critically analyse each activity and cost out of 
the possible ways of performiig it. For example, when over- 
time and extra shift operations are month | several possible 
alternatives may have to be synthesized and costed, 


Even when overtime and extra shift operations are not 
used, complexities may Still arise, For the first project 
application of CPM by duPont, only a 40-hour week was autho- 
rised for the project. Crash times for various activities 
were obtained by considering only the maximum reasonable 
| increase in manpower for each job and the effect on elapsed 
time. As the size of crew ‘increased, additional costs were 
found necessary because of the extra labour congestion. 
The crash cost was obtained by adding the extra labour. 
costs” to the normal cost with an allowance for labour con- 
silaieamie 


The Reufak- imo. curve for some peer of activities is 
purely approximated by a straight eles all = between the crash 
and normal points. For example, consider transportation 
type activities for which there may be only two rates: a 
“hormal rate and a premium or expedited rate. In such 
cases, the curve consists of only two distinct points, and 
to connect these points by. a straight line is meaningless 
Since there are no possible transportation sSimes between 
the normal and expedited times... or other types of acti- 
vities, the cost-duration curve may consist of a succes- 
Sion of discrete points and the use of a value between. 
any two points would correspond to an impractical time- 


cost relationship. 


In practical applications, it has been observed that 
approximately 10 to 20 per cent of the activities in a net- 


work are critical, and that the majority of activities are 
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scheduled at their normal time. Only a few activities are 
scheduled at durations corresponding to their crash cost, 
and the others are expedited to times between the normal 
and crash durations. These observations led. to the con- 
clusion that much of the time-cost data was not being used 
in the computational procedure. As a result of this con- 
clusion and the fact that construction of time-cost rela- 
tionships is often quite burdensome, the technique has been 
modified to a "cut-and-dry" or sequential computational 
method.: With the modified CPM technique, the network plan 
is prepared in the usual manner durations and costs are 
estimated for each activity. The project direct cost is 
computed and the net-work is analyzed using the normal time 
durations to determine the critical path and the various 
slack paths. The indirect cost associated with the com- 
puted project duration is also computed and a point on the 
project cost curve determined. Next, the activities on 
the critical path are analyzed in detail, and time-cost 
data collected for expediting these activities by Small 
time increments. The CPM technique is now employed to ex- 
pedite the activities on the critical path. The resulting 
project duration direct cost and total cost are again 
‘computed. The procedure is repeated with time-cost data 
collected for activities as they become critical, and for 
as long as the project total cost decreases, When total 
project costs begin to increase, the procedure can be 
stopped because the optimum project duration and cost has 
been reached. | 


The step approach offers the following advantages: 


1. Less effort is involved since estimates of crash 
and durations are not required for all activities. _ 
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2. The provision for review after each computational 
cycle offers an Opportunity for better understanding of the 
manner in which activities are expedited to achieve suc- 


cessive comprehensions in project duration time. 
; i, 


3. <A smaller computer and a much simple programme can 
be used. The Complete technique with the minimum cost ex~ 


pediting feature is not CaSily programmed and requires 4 
large scale computer, 


Illustrations of schedule/cost outlook and cost 
time status have been given in tte. 15.35 and. fies 46er 
respectively. The specimen pro forma for programme status 
report has been provided on page 388. 


SCHEDULE OUTLOOK REPORT 
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Chapter XVI 


PROJECT FORMULATION AND EVALUATION-ITT 
CT FORMULATION AND EVALUATION-IIT 
PER? * 


Ay Introduction 


During 1957, the US Governmental agencies responsible 
for the development of Polaris Fleet Ballistic Missile were 
faced with the problem of coordinating the activities of 
several thousand contractors and agencies participating in 
the development programme. The conventional planning 
techniques using Gantt Charts did not provide them with a 
way to identify and achieve the optimum plan. 


So the planners searched for new planning techniques. 
The result of their search is the "Programme Evaluation and 
Review Technique” (PERT), The entire programme was por- 
trayed as a network of activities, They also found that 
PERT can be used very effectively to monitor and control the 
progress, The successful way in which PERT was used for 
Polaris programme, encouraged many other governmental agen- 


cies and private industries to adopt at, 


The primary objective of PERT is to determine the 
probability of meeting specified deadlines. 


Simultaneously, the private industries participating 
in complex developmental activities were searching for 
better planning tools to determine a plan yielding optimum 
cost. Coincidentally, they too came up with a networ 
technique CPM (Critical Path Method), -. . | 
i eo gD Balaraman, Indian Institute of Management, 

Bangalore. 
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The main objective of CPM is to determine a schedule 


at ‘minimum' cost. 


During the past decade the term PERT is used to 
denote the network approach to planning where both time and 


cost are taken into consideration. 
B, Network 


A project or programme is represented as a network of 
activities in PERT, The network does not merely portray 
the activities. It presents them in a logical sequence 
identifying activities that can be done simultaneously and 


their chronological sequence. 
1. Definitions: 


Activities: are definite tasks which are necessary 
to complete a project. They use resources, cost.money and 
consume time. Each activity is represented by an arrow. 


Event is a recognisable moment in time when a certain 
objective is achieved; An event, for example, can be the 
completion or start of one or more activities, Every acti- 
vity begins and ends in an event. Each event is represented 


by a circle, 


Network is the graphical portrayal of a project. It 
is drawn by connecting the various events by appropriate 
activities, indicating which activities can be done simultane- 
ously, and which necessarily must follow in sequence. 


A dummy activity is an activity, consuming no time 
and requiring no resources, deliberately introduced by the 
planner to maintain proper relationships between related 
activities. A dummy activity is represented by a broken 


line, 
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2. Points to be noted: 


An event is achieved wren all the activities leading 


to it are completed, 
= 


An activity can start Only after its starting event 
has been achieved. 


Any one path of activities should not include an 


event more than once. In other words, no looping is allowed, 
(fig. 16.1). se 


3. Example 1: 


A petrol bunk operator desires a network to represent 
all activities to be performed on an incoming car. The 
Services offered are: cleaning wind shields, check tyres, 
check oil, check battery and check petrol tank. For the 
purposes of drawing the network he assumes that all acti- 
vities are performed. If any one or more activities need 
not be performed he will assign a Zero time value for those, 
The activities are poeee below. Draw the network. 


Activities: ee } * 
A Rise Bonet : F Check oil 
B Add petrol -G Lower bonnet 
C Check tyres H Clean windshield 
D Check radiator I Compute bill 
E Check battery J Collect payment 


ole 2: 


A network. of the following steam pipe mainte- 
has to be drawn. 
nance project/ The project begins by moving the required 
material and equipment to the site (5 hrs). Then we may 
erect a scaffold and remove the old pipe and valves (3 hrs): 


while this is being done, we may fabricate the new pipe 


292 


Activity A must be completed 
> )\—_) before activity B can start. 


| Activity C cannot start until 
ie both activities A and B are 
completed. 


ba 


os Activities B and C cannot start 
—"% 


BIN until activity A is completed. 
Ace 


3 & Activities C. and D cannot start 
fe oan until both activities A and B 


en Pas are completed. 
Activities A and B must be 
CFO —2- completed before activity C can 
AN 


Start. However only activity B 
must be completed before acti- 


“a vity D can start. (note use of 
dummy ) 7 


Improper network: since A,C,B 


OO Te 
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(2 hrs), After the ola pipe and valves are removed and the 
new pipe is fabricated, we can place the new pipe (4 hrs). 
However, the new valves can be placed (1 hr) as soon as the 
old line is removed, Finally, when everything is in place, 
we can weld and insulate the pipe (5 hrs). 


C, Activity Pime Estimates 


How long does it take to perform a specific activity? . 
One can answer this with some confidence if he has performed 
the same activity once or twice before. Even then he cannot 
be fully sure and give an estimate that will be exact. In 
other words, there is always a certain amount of uncertainty . 
involved in such estimates, Any effective planning technique 
must have a way by which the uncertainty can be quantified 
and evaluated. PERT does this by asking that three time 
estimates be made for each activity. They are: 


m™m 
‘db 


the most likely time 
the pessimistic time 
the optimistic LING a = 


These estimates are to be made by persons most familiar with 


the activity involved. 


i Interpretation of the three time estimates: 


Optimistic time is an estimate of the minimum time 
an activity will take. This can be realised only if unusual 
good luck is experienced and everything works out right the 


first time. 


Most likely time is an estimate of the normal time 
an activity will take. If the activity could be repeated 
a number of times under Similar circumstances, this result 


will occur most often. 
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Pessimistic time is an estimate of the maximum time 
an activity will take. This will occur only if unusual bad 
luck is experienced. This estimate is given by taking into 
consideration the possibility of initial setbacks, failures 
and consequent re-starts. However, this mast not refleot 
such factors as strikes, fires, etc., unless such are in- 


herent risks in the activity. 


2, Expected time estimate: < 


The manner in which the three time estimate are de- 
fied, it is clear that the optimistic and the pessimistic 
times should occur rarely; and that the most likely time 
should occur often. | Giving more weight to the most likely 
time and assuming that the time estimates follow a beta 
distribution, the expected time is defined as 

a+ 4m+b 
a = ee ont 
Since a and b are the two extreme values, it is assumed 
that the rage (b-a) is equal to six times the stand dura- 
tion. 


Hence 


Even though these assumptions avpear arbitrary, many 
studies conducted to test the validity of these assump- 
tions have proved they are valid indeed. Also, they have 
been proved to be valuable in many successful applica- 
tions. | 
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D, Pre inary Dat 


The steps taken So far are summarised below: The 


data collected can be presented in the tabular form shown in 
PERT Form 1 


1. - Identify all activities 

2. For each activity identify the immediate prede- 
cessors | 

3. Using a logical approach organize the activities 
into a network | 

4. For each activity, obtain time estimates = ae 
and b, and calculate expected time and standard 
duration. Also calculate the variance (= square 
of the standard deviation for each activity). 
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- Network Analysis 
1. Definitions - Event oriented 


Barliest time for an event is defined as the time at 
which that event will occur if the preceding activities are 


Started as early as possible. The earliest time for the 
i-th event is denoted by E(i). : 


E 


Latest time for an event is defined as the time at 
which the event can occur without delaying the completion 
of the project beyond its earliest time. The latest time 
for the i-th event is denoted by L(i)., 


Slack for an event is the difference between its 


latest time and earliest time. The Slack for the k-th event 


is denoted by S(k) and is given by 
S(k)-= L(k) - B(x) 


Critical Path for the project may be defined as a 
path through the network such that all the events on this 


i have Zero slack. 


; a time is given by the earliest time of the 
last event in the project network. 


2. Definitions - Activity oriented 


Harliest start time for an activity is the earliest 
time at which it can be started if the preceding acti- 
vities are started as early as possible. This is denoted 
by ES(i,j) which is read as Earliest Start for activity 
(i,j) and is given by 

Be Visj) = Ba) 
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\ 

Duration of an activity is given by the expected 
time (t.) in which an activity will be completed. d(i,j) 
denotes the duration of the activity (4,4). 


Harliest Finish time for an activity is the sum of 
its duration and its earliest start time. This is denoted 


by EF(i,j) and is given by 
EF(i,j) = ES(i,j) + d(i,j)- 


\w 


Latest finish time for an activity is the latest 
time an activity can be finished without delaying the com- 
pletion of the project beyond its earliest time. This is 
denoted by LF(i,j) and is given by | 

LF(i,j) = L(j) 


Latest start time is the latest time an activity can 
be started without delaying the completion of the project © 
beyond its earliest time. This is denoted by IS(i,j) and 
is given by | 


IS (i,j) = LF(i,j) = dle, 


Total float is the amount of extra time available to 


complete the activity if it is started as early as possible 
and if it is completed as late as possible without delaying 
the completion of the project beyond its earliest time. 


TF(i,j) = E(j) - BF(i,j) 
Free float is the amount of extra time available to 


complete the activity if all activities: are to be started 
at their respective earliest times. 


FF(i,j) = B(j) - BF(i,j) 


Independent float is the float (free time) available 
to an activity independent of the other activities, It is 


\ 24 Ya 
a b Cc qd fe) £ g h i j 
Immediate Predecessor Immediate Successor 
Event Harli- Latest Slack 
No. Event Ex- Farli- est Event Ex- Latest time 
No. pected est Time No. pected time , 
value time value ; 
i 4) ©6(4,3)-B(g)-. - Bi) ko Gite} DRY BE) S(i) 
4 1 30 @) 30 30 0 
2 24 5 | | 
3 a eS | . 
-3 1 448 > 12) 18 4 9 ‘50 21 3 
NE 
2 1 =e 0 5 ‘e 7 21 6 meee 
4 2 30 


1 0 2 ») 6 0 e) 
3 18 21 
a 30 30 


Wee? Otay) Bi, 4) BUA, 4) DPCi, 4) ISG, 3) TR; 4) Pet) TR(i, 5) 


(+2) 5 O 5 6 1 1 0 0 
at) 48 0 18 21 3 3 0 0 
a, 38 0 30 30 0 0 0 O 
(253) 7 5 12 21 14 9 6 5 
2.4) “24 5 29 30 6 1 1 @) 
(3,4) rs) 18 ay 30 21 3 3 0 


ot ea 


Peco | ES ea Mae aie dak by Vga eo 
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computed by assuming that the activity is started at the 
latest start time and yet completed before the earliest 


time for its end event. 


te(i,j) = B(4) - LCi) - a(4,9) 


r sis: 

‘The example given in B-3 has brought out all the 
necessary steps to be taken in analysing a network, If 
the network is large, then the format used in the ex- 
amples will not be convenient. Hence, formats 2 and 3 
are developed to perform the necessary calculations in an 


orderly manner. 


Procedure for using PERT Form 2: 


1. Identify sink (last event) 

2, Treat this as event i and enter i in column (a) 

3. Identify all the events immediately preceding 
i and list them in column (b) 

4, Treat as event j the first event in column (b) 
against i. Enter the duration a(j,i) in column (c) and 


the variance 


@ (j,i) in column (e). Repeat this for all j events listed 


against i. 

5. Select event (i-1). If (i-1) = 0 go to step 6; 
otherwise draw a line below the last entry and go to step 2.. 

6. Against event 1 enter in columns (g) and (h) 
a value of 0, i.e., B(1) = 0 and o2 (E1) = 0, 

Consider event 2, 

7. Treat this as event. 

8. Treat each event in column (b) as j. Obtain 
earliest time B(4) from column (g) by visual search and 
enter it in column (a). Repeat this for all j events 


listed against event i. 
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PERT Form 2 


Immediate Prederessor | | 


Event Event) Expected) Bari 
: No. pays time > time 
j +3 E¢j) Roba) =< (R4) E(i) o-© (Bi) 


SO as Pai gee : 


| 
iest |Variance| Variance ee 
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PERT Form 3 


Immediate Successor | | 
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Barliest|!Slack 
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9, For each j, add columns (c) and (a). Enter the 


maximum value in column (g). Select the event j which 


gives this maximum value. For this j find the sum of 


oe (j,i) and 4 (Bj) and enter the sum in column (h) 


10. If i is the sink, go to step 11; otherwise 


select event i+1 and go to step 7. 


\ 


Procedures to use PERT form (3) will be similar to 
those given above. The fact that wa are now trying to find 
out earliest time extent of the latest must be kept in 


mind. 
5 e Slack: 


Slack for an event is the time by which that event 
can be delayed without delaying the completion of the pro- 
ject beyond the earliest time for the project. The extra 
time available for completing an activity is also called 
Slack. 


The planner can concentrate only.on those activities 
having zero slack. These activities, as told earlier, 
_ form the critical path. Availability of positive slack 
for some activities allows the management to. shift re- 
Sources from those activities having positive slacks to 
those having Zero slacks. 


Ge Planning: 


If the earliest time for the project is more than 
the scheduled time within which the project must be com- 
pleted, then one or two of the following must be done: 


i) Application of additional resources by over- 
time or by increasing resources at extra cost; 
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ii) Rearranging certain activities (and the neces- 
Sary resources), which were previously in series, in ) 
parallel, and 


iii) Deleting, if’ possible, Some of the compara- 
tively less necessary articles, 


7. Probability of meeting a schedule: 
_ Consider the example given in E-3, The earliest 

time within which the project can be completed was found 

to be 30 days. We shall call this the project time. In 
- probabilistic terms, what this means is that the nroject 
can be completed within 30 days with a provabs lity: of 0.5, 
In other words, we consider the earliest time obtained as 
the expected value of the project duration which is 
assumed to be distributed normally with this calculated 


time as the mean and the variance as given in forms 2 ams. 


Considering the same example we find that the pro- 
ject duration is distributed normally. with a mean of 30 
days. Since we have not calculated the standard deviation 
in that example, let us assume it to be 5 days. If the 
planner was told that the project must be completed within 


35 days, he can proceed as given below: 


mean = 30 
Std. devia- 
tion a 
T given Sh oe 
35 — 30 
Therefore, Z ania hae = 7 


Referring to the table giving areas under normal 


curve we find that probability of meeting a Schedule of 


35 days is 0.8415. 
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PERT Form 4 


Proba- 
bility 
of’ meet— 
ing 
schedule 
P(i) 


Latest time | 
E ted : ig 
Expected xpected |7__. lack 
N Variance athe ariance 


Earliest time 


Criginal 
Schedule 


| —————————————— eee 
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PERT form4 can be conveniently used for evaluating 
the use of the probability of meeting schedules on various 
milestones or important evenis, 


. 
F, Examples in PERT Usage 


The following examples are drawn from different 
sectors, each identifying certain unique problems. While 
Grawing a PERT chart for any project the interdependency of 
various encies and resources will automatically come to 
focus. the recognition of these interdependencies and the 
planning exercise one goes through in co-ordinating them 
is one of the major benefits of PERT, 


Example 1: National Planning: 


A country, having recently achieved independence, 
has drawn up its national plan for economic development. 


The first objective is in two parts: 


a) establishment of heavy engineering in- 
dustry, and 3 


b) a 20 per cent increase in, the area of 


arable land, 


Electricity is essential to heavy engineering, and 
will be generated by hydrozlectric stations. The cement 
needed for building the power stations and dams is to be 
manufactured locally, in factories to be financed by World 
Bank loan. Water from tne dams will be taken in concrete 
conduits to the barren areas for part 'b' of the plan. 
Part of the loan will be used to build a fertilizer 
factory, which will also contribute to part 'b' of plan. 
Cement will be imported for building the fertilizer and 


the cement factory. 
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Let us draw a network for this part of the plan. 


(Some of the points brought out are: 


i) different levels of network ~ from highly con- 
densed to extremely detailed; | 
4i) level of planning resources needed; 
4ii) time constraint for national planning; 


Sa 
iv) identification of approximate time-schedule and 


policy for importing cement; and 


v) above all, it provides a framework for having 
rational discussions (instead of off-the-cuff) towards a 
feasible plan. The network is shown in fig. 16.2. 


Example 2: Appointment of Land Commission by Parliament: 


The Ministry of Land and Natural Resources of UK 
was set up in October 1964 by the newly elected Labour 
Government. One of the specific tasks of the Ministry was 
to give effect to the pledge in the Labour Party's manifesto 
that it would: 


" .... set up a Land Yommission to buy, for the com- 


munity, land on which building or rebuilding is to take 


place isc o's 


An outline network has to be drawn up to bring out 
the inter-relationship of the main activities and to see 


what could be established initially about the completion 
date, | 


After a series of planning meetings the following 
main activities are identified for "appointing the land 
commission", 


\ 


SENNY TS TWNOLLYN 
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Activity Immediate 
Description Predecessor 


B 
jor) 
1¢)) 


Prepare bill 
Prepare white paper - 
Set up project team 
Bill before Parliament 
Appoint Commission 


> 
to 


Design system 
Assess staff * 
Assess EDP requirements 
Recruit staff 

Assess accommodation required 
Search for accommodation 
Order, receive, install EDP 
Print: -torme 

Distribute forms 


Trials 


Ay SS eH mM @M@aaa ys 


Finalise accommodation 
Train staff | LP 
Test EDP installation | L 


ae a co ee — ae es a > i ee i, 


The network is shown in fig. 16.3. 


The PERT analysis brought out the following points: 


i) ~The scale. of work, on the estimates available, 
was such that a total staff of over 1,000 was likely and, 
on grounds of efficiency alone, there was a case for 
establishing the Commission in a number of offices rather 
than in one central office; 


ii) The need to make the Land Commission effective 
at the earliest possible date, it was suggested that office 
accommodation either existing or in course of erection 
would be used; 


REPRE TCA 7 SUB Ut oe ere tema 
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4ii) The need for urgency also ruled out the case for 
installing a Land Commission computer de novo, which the 
scale of operations appeared to require. The use of a com- 
puter service bureav was indicated. It was assumed that 


computer service bureau capacity would be used; 


iv) It was assumed that the staff would be drawn 
mainly from the Civil Service but there would also be some 
direct recruitment. All would require training; 


v) It was desirable that abtabon Should be available 
and that staff should be in post sometime before the , 
Appointed Day so that the staff might become acquainted 
with each other and their surroundings. It was possible 
that this step could coincide with the training stage; and 


vi) It was assumed that the day-to-dar planning or 
the project would be carried out by a Project Team re- 
porting to a Steering Committee consisting of senior 


officers of the Ministry of and and Natural Resources. 


Example 3: Dry farming sector — DPAP and initial planning: 


7 The DPAP plan for a district involves the partici- 
pation of many sectors. As an example the over-all plan 
for dry farming is taken up here, 


The first activity will be "Resources Analysis and 
Sectoral Identification". This activity requires the 
participation of all the sectors. In this example this 
will be treated as a single activity. However, it will 
be necessary to develop the detailed PERT chart even for 
this activity if we want to make effective use of the time 
and personnel available at the district level, 
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The second activity will be done by dry farming 
sector and is titled here as "Cropping Pattern Studies". 


The third activity is ‘to jduntify> Crops. To do this, 
we also need information from the animal husbandry sector 


regarding their fodder requirements. Therefore starting 
on this we must work with the minor irrigation sector 
regarding the tapping/the ground water potential in that 


area, 


Similarly there are many inter-relationship between 
dry farming and agro-industry corporation and soil con- 
servation sector. The first stage of drawing the network 
is shown in fig. 16.4. This must be used as a starting 


point for detailed planning, including timing. 


Chapter XVII 
PROJECT FORMULATION AND EVAIUATION-Ty: 
COST-BENEFIT ANALYSIS” 


Cost benefit analysis is a very useful tool of 
analysis with wide-ranging application. The basic notion 
in this analysis is very Simple. If a certain project is 
to be undertaken we need to’ use resources which are scarce. 
In other words, we cannot do everything that we would like 
to because the resources that we require are scarce whereas 
the things we would like to do are practically innumerable. 
Secondly, resources are not only scarce, they have alter- 
native uses. Every resource Cars - be used for more 
_than one purpose. Therefore how do we decide whether a 
certain project should be undertaken? 3 : 


Next,we cannot undertake a project unless it is 
feasible in the sense that lt widl yield an. appropriate 
return. That is, no project is worth undertaking unless 
its benefits exceed its costs. Further if we decide to 
undertake One particular ‘project (call it A) it means that 
we have to give up another project (call it B). If we do 


A,we lose the benefits of B. These benefits which we lose 
really are the cost of doing. A. 


At this point it is convenient to become familiar 
with a term often used in economics, namely, opportunity 
cost. Opportunity cost is the cost of not doing a parti- 
cular thing. Suppose we have a choice among doing A, B, 

C and D with limited resources. The choice finally lies 
between A and B. We decide on A. Bis the nearest alter- 
native but we forego it. B is the opportunity cost of A. 


* By Vek. Natraj, Institute of Development studies, 
University of Mysore, Manasa Gangotri, Mysore-6. 
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If this principle behind cost-benefit analysis is SO 
simple, one may wonder why it is to be treated at great 
length. The fact is that th-re are plenty of problems con- 
nected with the measurement of costs and benefits. Pre- 
cisely what should be included under costs and benefits is ag 
highly controversial matter. Secondly, how they should be 
quantified and measured is another tricky issue. — Unless 
‘we have some common demoninator, it would be impossible for 
us to compare two alternative projects. For our purposes, 
it is not necessary to go into thése issues in detail. 

What we shall do is to consider the main principles behind 
what itéms are /to Barticalar technique known as the dis- 
counted measure of estimating the return from a project. 


A. Basic Issues 
1. Definition of a project: 


Generally, the nature of the project being analysed 
is clear. But sometimes complications arise. let us” 
assume,we are analysing project A. The goods produced by 
this project may be related to some other goods, say, | 
those produced by project B. ‘Take another example: there 
is a river valley authority responsible for a long stretch 
of river. If a damis constructed at a point upstream, 
this will affect the operations of existing or potential 
dams downstream. In all such cases, in calculating the 
costs and benefits of a particular project, allowances must 
be made for these side-effects. In jargon we say that 
where there are strong relationshi pson either the supply 
Side or the demand side, allowances’ aust be made for them 
in. cost-benefit calculations. | _ : 


a 


2. Externalities: 


In the case of most projects, there are costs and 
benefits which accrue not to the persons/au thority 
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responsible for the project but to a third party. Let us 
take a hypothetical illustration. <A state government 
builds a reservoir upstream along an inter-state river. 

As a result the lower wi parian state has to go in for more 
dredging. This has to "be taken into account while calcu- 
lating cost and benefit. The reason is that in this case 
the action of the upper riparian state has led to an 
alteration in the physical production possibilities’ of the 
lower riparian state from the river. Wherever this 
happens,the external effects of a particular project are. 
taken into account. 


In some cases, the external effects Operate not. 
directly as illustrated above but through the prices of 
products. or/factors of production. — Assume that a high- 
way 1s improved. One result of this is that garages and 
restaurants along the highway become more profitable. 
They begin to employ more workers. They pay higher rents 
to the landlords of their. premises. These benefits are 
not taken into account. They are not credited to the in- 
vestment on the highway. The increase in profitability 
is a result of the fact that more journeys are now per- 
formed on the improved highway. It would be double count= ~ 
ing if the extra trips plus their efforts are taken into 
consideration. It need hardly be stressed that itis | 
never easy to make this distinction and there will always 


be borderline cases. 


3. Secondary benefits: 


What has been said above would indicate °-.. that 
pecuniary (monetary) spillovers (side-effects) are generally. 
not taken into account. But there are some cases where 
it is held, they should be included in the estimation of 


benefits. As usual we shall use an illustration to grasp 
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this point. There is an irrigation project. On comple~ 
tion, this leads to an increase in grain production. The 
increased output leads to greater activity by merchants, 

See kennet 6 cumentes. etc. It leads to an increase in 

iad erotite. Should these secondary benet its be taken 
into account? One view is that these should /but not certain 
other secondary benefits (known as induced secondary 
penefits) which arise from extra profits cate ra? activities. 
Some authors are critical of this view, The most acceptable 
compromise is ‘this: If the an of a project has a market 
value (irrigation leads to increase in food grain produc-— 
tion and this has a market value) then the problem is some-_ 
what Simplified. In our example, the worth of irrigation 
water to farmers is worked out as follows: The water makes 
possible increased grain production. The worth of the water 
to the farmers is the excess of the value of the increased 
output (made possible by the water) over the cost of the 
“increase in the other inputs of the farmers. This is be- 
cause when water is made available,the farmers will also 
have to incur extra cost over other inputs. 


~Y4q “Project life: 


Estimating the life of a project is another complex 
issue, This problem is discussed again below with re- 
ference to the discount rate. I+ should be noted that 
estimating the length of life is a subjective process 
and depends upon changes in technology, emergence of com- 
petitive products, changes in demand for the output of the 
project, etc, 


We shall now turn to an examination of the selec- 


tion of values in cost-benefit analysis. 
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9. Selection of values: 


"f costs and benefits are to be compared, they must 
be valued, The Common denominator for valuing our commodi- 
ties is money, The price of commodity is its value expressed 
in terms of money. Therefore, if costs and benefits are to 
be valued, it means that we mst find the proper prices at 
which they should be compared, | 


6. Prices reflect values: 


| As mentioned above, the price of a commodity re~ 
flects (or should reflect) its value. The vroblem is that 
due to a number of reasons the market price of a commod ity 
may not reflect its value. One of the reasons-is that 
prices accurately reflect values only when the market is 
perfect or near perfect. There is a whole body of litera- 
ture in economics dealing with perfect markets. For our 

_ purpose the bare essentials will do. A perfect market is 
highly competitive, it has many buyers and sellers. In 
‘Such a market, every commodity is vriced at its marginal 
value product. All that this means is that the price of 
every commodity will reflect the value which the last unit 
of that commodity contributes to production. For example, 
the price of labour (wages) will be exactly equal to the 
contribution made by the last worker employed to the out- 
put. If a factor of production can earn more in some other 
activity,its price will rise and it will be attracted *o 
that activity. Prices not only reflect values but allocate 
Scarce resources among competing uses. The vrice mechanism 
(also referred to as the market mechanism) is supposed to 
perform this function. Ina situation where the country 
is in "equilibrium", the marginal value product, the price 
of the commodity and its opportunity cost-what can be 
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earned by the commodity in the next best alternative use - 


all these will be equal. Im Such a Situation, resources 


are optimally allocated. No*hing would be gained by. 


transferring any resource from one use to another. 


In actual fact, such perfect markets rarely exist. 
Therefore, prices do not accurately reflect value. For 
example, in an underdeveloped country, the price of capital 
(the rate of interest) may not truly refiect its scarcity. 
Hence entrepreneurs may use morecapitel than is actually 
warranted. Although we know that often orices do not 
accurately reflect values, we cannot abandon prices, that 
is, market prices altogether, There is an alternative to 
market prices known as Shadow prices or accounting prices 
which is discussed below.. That again is a highiy contro- 
versial matter and economists are sharply divided on their 
‘use. In most cases, it is better to find the appropriate 
market vrice rather than an alternative (shadow) price. 
Perhaps what is required is an attempt to find the correct 
market price rather than replace it with some other 
notionally more accurate value. _ This is recommended 
although we realise that prices are often proved to be in- 
accurate. 7 a: } 


. . The next problem to tackle is this; if you decide 
to use market price, you are till confronted with a choice 
among several alternatives such as point of first sale, 
farm gate price, etc. Let ‘us consider éach of these 
briefly. 3 


T. Point of first sale: 


The point of first sale is, under normal conditions, 
the best price to use. If the market for the commodity in 
question is relatively competitive and if the market price 


i 


8. Intermediate goods: 


| In many productive activities we come across inter- 
mediate goods. These are ysed aS inputs and are not freely 
Sold, An example of this is irrigation water. This means 
its price is not determined by market forces but by ad- 
ministrative decision, In this case, we cannot separate © 
the irrigation System from the production which it helps, 
If we tried such separation, we would be forced to deter- 
mine the value of irrigation water - not an easy job. 
Therefore, what is generally done is that the value of the | 
agricultural production at the. point of first sale is taken 
as the basis for calculating the benefit from irrigation. 


9. Farm gate price: 


This is the price which the farmer gets when he 
sells his output at the boundary of his farm. In an agri- 
cultural project which is exclusively production-oriented, 
the farm gate price is the correct price to be considered, 
The product will no, doubt acquire additional value when it. 
is processed and marketed, But this is to be attributed to 
the marketing and processing service and not to the project 
itself, However, if the project includes marketing, we will 
then be concerned with the farm gate price, as well as the 


market price. 


There is one difficulty that we must considers It 
is not always possible to determine the farm gate price. 
In many cases, the only prices available may be those which 
include marketing and/or other services which are not to 
be included in the project proper. 
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Another complication is introduced by taxes and sub- 
sidies. A subsidy may be given in order to encourage local — 


ae 


production and reduce imports. In some cases, a tax may be 
levied on exports. In all such cases, the price will not 
accurately reflect the true value of the product. 


10. Seasonal Fluctuation: 


oh aterm a ee) 


Most agricultural commodities are subject to seasonal 
fluctuation. This raises a quegtion: At which point, in 
the seasonal fluctuation, should we choose the price? The 
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answer is to choose the farm gate harvest price. at. the peak 
of the harvest season. This will most likely be the lowest 
price during the cycle. The justification for this choice 


ee 


is as follows. During the cycle,. prices will rise but at 
least a part of the increase in prices will be due to factors 
other than the farmers' productive activity. However, this — 
ignores another important problem. Farmers are often forced — 
to sell their output immediately after harvest in order to 
meet debts. In such a case, it is justifiable to select a 


higher price than the farm gate harvest price at the peak 
sai the season, : 


Ths ae 


Agricultural commodities are often graded, Prices 
vary with grades, In picking the correct price for project : 
analysis, we may have to make decisions regarding grades, 
Two solutions are possible here: . one is to assume that 
even after a certain project is undertaken, farmers will 
produce almost the same Quantity as before, But, in many | 
cases, the very purpose of a project is to improve the 
quality of the product. In this case, the proper pro- 
cedure is to select the average price expected for ‘the 
improved quality to be produced. 
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During the lifetime of a project,commodity prices may 
Change. The question is how to predict future prices. 
It is best to assume that past prices can be taken as a 
guide to future prices, This is reasonable since. the 


likelihood of a Change in relative prices is not very great. 


13. Inflation: 


This is a severe problem specially at present when 
most countries are experiencing quite severe inflationary 
trends. It is most realistic to assume that inflation will 
continue. Further, we may assume that all prices both on 
the cost side and the benefit side will rise uniformly by 
the same proportion. This means that we assume that their 
relative values are not altered. Therefore, although we 
know that future money prices will rise, we can value all 
future prices at present levels. A difficulty will arise 
only if we expect that some prices will rise more than 
others. In such a case, the relative structure of prices 
will be altered, For instance, inflation might affect 
costs more than benefits. In this situation, it is_ 

_ advisable to assume constant prices for all items except 
for those which | we ion pbs will be ee eae affected 


: by. inflation.» 
14. Accountin shadow rices: 


It has been mentioned above that markets are often 


imperfect. This is especially true of underdeveloped 


countries. Markets may be imperfect due to interference 


by middlemen (institutional factors), administrative con- 
trols, monopoly control, lack of communication ‘regarding 
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prices between producers and sellers, and many other rea- 
sons. As a result, market prices may not reflect accu- 


rately the values of commodities. To overcome this, the 


use of accounting or shadow prices is recommended. 


What are accounting prices? They are prices which 
would prevail if the market were in equilibrium. In other 
words, an accounting price is that price which would bring 
the supply of and »the~ demand for a commodity into 
equality. I have mentioned anewe that the subject of 
accounting prices bristles with much controversy. We need 
not go into this in detail. It is enough to note that it 
is difficult to est imate the acc ounting price of any com— 
modity. This is specially so because the price of a com- 


—_ ee ee 


modity, say, rice, is influenced not only by the supply 
_ and demand conditions in that market but also by conditions 
in other related markets, Say, substitutes like wheat. It 
is extremely difficult to possess full knowledge of the 
whole matrix ol praces, economists generally ignore in- 
stitutional and social factors but VaEee are important in 
underdeveloped countries. ‘. 
There is: a yen that accounting prices rather than 

market prices are useful with regard to agricultural pro- 
ducts in three areas - foreign exchange, commodities 
important in world market, and unskilled agricultural labour, 


‘ 


15. Foreign exchange: 


In the case of foreign exchange it is advisable to 
use the rate of exchange which the central planning aut ho- 
rity is using. This is necessary because an accounting 
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price for foreign exchange is used only so that inputs are 
valued properly, If different projects use different 
accounting prices, the,whole purpose would. be defeated. 


16. World market prices: 


Generally world markets are more perfect than 
domestic markets particularly where the latter are pro- 
tected. Hence for commodities which enter the world market 
in a big way, world market prices would be a better guide 
than domestic market prices. oe 


ARs Labour: 


In a perfectly compet itive market, the vrice of 
labour (wages ) would be equal to its marginal value product. 
The following example illustrates this. 


- 


Number of . Total number . Wage per Price of product 
workers of units on ay | 
produced | 
ss ee ees 
~ 10 50 : Rs... 4 Ree 
| a 54 do do 
Pe a 57 do do 
) eee 59 do do 
14 7 60 do do 


‘It is: seen from the above table that as the number 
of workers increases so does the total production. But 
each extra worker adds less and less to the total output. 
The 13th worker adds 2 units to the production. These 
2 units fetch a price of Rs.4 which is exactly equal to the 
wage of the worker, If the 14th worker is employed he adds 
only 1 unit to the production, The value is Rs.2, but he 
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Therefore, it does not pay 


has to be paid a wage of Rs.4. 
Hence, he will stopiat’: the 


the entrepreneur to hire him. 
14th worker. 


This neat little piece of theory does not always work. 


In countries like India, there is a surplus of agricultural 


labour. The addition of one extra labourer adds nothing to 


the output. In technical language, the marginal pro- 
ductivity of labour is Zero. In such a situation, if the 
extra labour is removed from agriculture, the output will 


not fall. These workers could be put % 
op SS : to work somewhere else where they make 


a positive contribution to production. There is no cost 
involved in this transfer of labour from agriculture to 

- some other occupation. Therefore, in project analysis, in 
economic terms, the proper price to charge would be Zero. 


It is extremely difficult to determine the true 
marginal product of agricultural labour. All thet can be 
said is that in labour-surplus economies it tends to be 
near Zero. There is another problem however; when 
surplus workers are taken away from a farm, the output may 
fall because those left behind do not put in extra work. 


The point is that when there are extra workers, the re- 


quired work is being performed by too many people. It does © 


not mean that too much labour is being used. It is that 
too many workers are putting in the “required labour and no 
one is fully employed. Therefore, those left behind on 
the farm have to compensate by working harder. Keeping 
this limitation is mind, agricultural labour may be Shadow 


priced at zero. 


et. tee oe 


Yet another problem here is that agricultural employ- 


ment is seasonal. Hence, almost everyone can find work 
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during the peak seasons. At such times, the marginal pro- 
duct is certainly not zero, The proper procedure here is 

to value agricultural labour on an annual basis. This can 
be determined by multiplying the wage when labour is scarce 
by the number of days: in a year when labour can be con- 
Sidered to be reasonably fully employed. Assume that labour 
is scarce for 70 days a year and earns Rs.5 per day. Then 
the annual wage can be shadow priced at 5 x 70 = Rs,350, 
This would be reasonable even when we expect that labour is 


actually employed for 200 days a year. 


In other cases ~ where we do not find disguised un— 
employment - (namely a Situation where some people appear 
ed be employed although they do not contribute anything to 
the output) agricultural labour can be priced at the wage 
ato commands , : 


“4 Finally, agricultural Labour which is currently un- 
employed or underemployed may improve its position during 
and after a project has been completed, In such a case, 

we may initially Shadow price agricultural labour at Zero; 
later we shadow price it at lalf the annual wage. Finally, 
we use the actual wage rate. This system of shadow price 

is generally applicable to unskilled labour. Skilled 
labour is normally scarce. and therefore it is not reasonable 
to. Shadow price/at or near zero... It may even be necessary 


to shadow price it above the prevalent wage to reflect its 


true scarcity. 


18. Cavital: 


Miere is a general feeling that capital should be 


shadow priced because, in underdeveloped countries, its 
price (rate of interest) does not reflect its true scarcity. 
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Frequently, instead of the actual borrowing rate, the oppor— 


tunity cost of capital is used as a measure of its value and 
proposed projects are comparcd to the opportunity cost of 


capital. 


B, Measurement of costs and Benefits 


'We can now proceed to find out how costs and benefits 
are to be measured. Before disgussing various methods, it 
would be useful to see the distinction between two major 
aspects of project analysis - the financial and the eco- 


nomic. 


The financial aspect deals primarily with the revenue 
earning saneidevahiom of a project. In financial analysis, 
we are concerned with whether a project can be financially 
viable. In this analysis, we always use market prices, 
never accounting prices. 


q 
« 
: 


In economic analysis, we attempt to determine whether 


a given project is likely to contribute to the development 
of the economy as a whole. Our attention is focussed on 
finding out if the contribution of the project justifies 
the use of the required scarce resources. | 


The basic aim of all cost-benefits analysis is to 
assess whether a certain project is worth Undertaking in 
the sense that. benefits exceed costs. We must however 
Caution ourselves against a danger. . We should not con- 
Sider only the benefit-cost ratio as a static entity but 
Should also consider whether extra benefits exceed extra 
costs. For example, between A amd B we ,ay find that A 
has a higher benefit cost ratio. Yet we may prefer B 


because its extra benefits clearly exceed its extra costs. 
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We shall first take up undiscounted measure- of 
project worth: 


1. Undiscounted measure of project worth: 


: 
Let us take four hypothetical pump irrigation invest- 

ments to illustrate some of the problems associated with 

uSing undiscounted measure to choose among projects. All 


may be thought of as being more or less alternatives for 
each other. 


Four Hypothetical Pump Irrigation Schemes 
(in 1000 rupees) 


Gross Net 

Gross 

enti Gnuke value of value of 
apital O&M Pred: produc-— produc- 


Project costs 


Project Year 


| ‘og Gens costs costs tion tion(NVP) 
ee en a ee 
I 1 20 2 3 25 15 10 
2 A 2 3 5 15 10 
Pe Wotan = “20 4 Gi Sage ee i a 20 
II 1 20 Z 5 eee ve 10 
BP oS 2 3 <peee cit. nes 
3 - 2 b; 5 5.972 0.972 
Total 20 6 9 35° “Su. 970  soagye 
hee 4 620 ie 3 Soa 3 ee 
2 - 2 3 Ba ae 6.5 
3 - 2 3 eee ee 
Total 20 6 9 30 38.5 23.5 
Iv 4 20 2 3 25 40) 5 
2 Z 2 3 i i 42 
3 em 2 3 5 11.5 6.5 
EEO; 
Total 20 6 9 35 38.5 23.5 
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Ranking by inspection: Project ID is better than I 
Tecan iol ty same’ investment they produce same NVP in two 
years, but one continues to produce for three year. IV is 
better than III because it has more of flow earlier in the 
Same time sequence. But is project IV better than project 
II? | mo 

Payback period: It is one of the common rough means 
of choosing specially if there is high degree of risk. We 
can rank the four projects as below: 


Pavback period 


Project | Payback period (years) ati Ranking 
nn 7 | ee ee F 
£1 | a gee | 1 
EET = ieee ie 4 
IV | | | feed: 3 


Note: Pay back means, return of the capital items, in 
these eases Rs .20,000 
Here projects I and II are equal but by inspection 
we know II is better than I. 


This method has two weaknesses: 


tere oe Lelis to consider earnings of the payback 
period; | ais: 
e. It fails to take into consideration differences 
in the timing of proceeds, 
Proceeds per T&pee of outlay: Sometimes, invest- 
ments can be ranked by the total proceeds divided by the 
total amount of investment. 
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Total proceeds per rupee of outlay 
Project project cost Net volue of Proceeds per Bank- 
apital items production rupee of outlay ing 


I 20,000 20,000 1.00 4 
It 20,000 20,972 1.05 3 
LM 8 - 20,000 23,500 Oe ES 1 
IV 20,000 23 5500 1.18 1 


By this cr riterion, projects Iii and IV receive equal 
ranking, even though we know by Simple inspection that IV is 
better than III, This method also fails to consider timing. 


Average annual proceeds per rupee of outlay 


+ - ~ . : . 1 


Project ret Total eer pie eid 
NVP rupee of outlat 
I 20,000 20,000 10,000 2 6.50 | 
Set 5720,000 20,972. 6,991 0.35 4 
Gi 20,000 23,500 71833. 0,39 We 
Te: ~20,000°* 23,500. | 7,833°" 0.39 2 


ie It also fails to take length of time into account as i 
/biased towards ad ee investments with high cash pro- 
ceeds. Project better than project II although by in- 

Spection we know project II is better than project I. 


Average income on book value ‘of the investment: 

In this measure of investment worth, the ratio of - 
annual benefits to the book value of assets (after sub- | 
tracting depreciation) is the criterion. 
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Average income on book vaiue 
5 s —— 


A e Average Average . | 
' “Hee” Average ane ome DOA. -<. Income 
Project value of depre — (proceeds value (of ‘of Rank 
produc -— degpell less dep- the dep- .. book 
tion tion reciation) reciation) value 
I 10,000 10,000 ee 10,000 0 4 
II 6,991 6,667 324 10,000 3 3 
III 7,833 6,667 1166 10,000 12 1 
IV 7,833 6,667 1166 10,000 12 (ag 
mt 2 3 4 5 Pas 7 
Timing of profit not accounted adequately. 
Col.6 is % of Col.4 over Col1.5. } 


2. Time value of money: Every project yields a stream of 
benefits. The benefits are not yielded just at one particular 
time but are likely to be spread over a number of years in the 
future. We mst find a way of taking this important item into 
consideration. This problem can be iliustrated by a simple 
example. When we lend money, we expect an interest for . 
lending. Why do we expect interest? First, we are depriving | 
ourselves of the use of that money for consumption purposes 
for a given period and therefore expect a reward. Secondly, 
we are deprived of the opportunity of using that money for 
some productive ‘purpose. In other words, we are foregoing 
an opportunity of earning an income in the present, We expect 
to be compensated for this by an interest. on the money we lend 


Suppose that we lend Rs.650/— to someone who promises 
to return this after 5 years at an interest rate of 9 per 
cent. At the end of 5 years we expect to receive Rs.1,000/-. 
The question is how much shat promise’is worth to us today. 
In other words, what is the present worth of Rs .1000/- five 
years in the future assuming an interest rate of 9 per cent? 
This is easy to estimate. It can be understood clearly Li 


e 
{ 
j 
i 


we first remember how we calculate how much money is due to : 
'us at a certain interest after a certain period. If we lend 
Rs.650/~ in 1975 at an interest of 9 per cant, we expect to 
receive in 1980 Rs.1000/-. We multiply the amount due each 
year by 1.09. If we reverse this procedure, we get the pre- 
sent worth. This is shown in the following table. | 
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Year npeouny promised Interest Worth at the 
a fue end of rate beginning of 
year . the year 
SS NR gp aa ee amepeate: came amare co EE aN LEE OO 
1980. S 1000 eae =e Ot7 
1979 917 1.09 841 
1978 841 eae 772 
1977 5 772 1.09 708 
1976 708 | --24 08 650 


We can see from this table that the present worth of 
a future income of Rs .1000/- five years hence is Rs.650/-. 
This ‘procedure is known as discounting. The interest rate 
assumed for discounting is the discount rate. There is no 
difference between the interest rate and the discount rate. 
Only the interest rate.looks from now to the future whereas 
the discount rate looks backward from the future to the pre- 
sent. : 


It is time consuming to -keep on calculating in the 

| way we have done in the table above. It is simpler and 
“Quicker to consult Compounding and Eye ane Te: hice These 
tables give the discount factors (also known as the present 
worth factors) for various rates for different. periods. 

For example, for a discount rate of 10 per cent, the dis- 
-\eount factor for 1 year is 0.009, Such a table is appended 
to Gittinger's book cited below.” 


3. Stream of income: 


Often we may expect to receive a stream of income 
spread over a number of future years rather than a single 
amount at the end of a particular period. This kind of 
question is specially important in project analysis since 


— 


* J. Price Gittinger: Economic Analysis of Agricultural 
Projects, Johns Hopkins University Press, 1972. 
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many projects yield the-same benefits every year fora 


number of years. It is essential to know the present worth 


of a future stream of benefits. Only then can Ve cevinate 
how moh we would be justified in investing today to re- 
ceive that stream. This is illustrated in the table below: 


— a 
Ame a ee 


Discount 


Year ee ae is cea Present worth 
1975 6438 ie a s 5,001 
1976 6438 756 = 4,867 
1977 6438 .658 = 4,236 
1978 6438 572 = 3,683 } 
1979 6438 a ome 3,200 
1980 6438 432 = 2,781 
1981 6438 | 376 = 2,421 
1982 6438 . 327 = 2,105 
1983 6458. -% ga = 1,828 
Boe 4.772) 30722 
er eee $$ $$ ________ 


We see that the present worth of a stream of income 
of Rs.6,438/- received each yuar for nine years at a dis-_ 
count rate of 15 per cent is Rs.30,722/—. The undisecounted 
value of the income stream is Rs .57,942/- but this is not 
the present worth, What this means is that Rs.6,438/- 
received in 1983 is not. wort Rs ,6,438/-+ today. This iS» 


of Course, the whole purpose of discounting. 


The calculations made in the table above can be 
Simplified if we simply take the sum of the discount factors 
(present worth factors) and multiply it by the annual income 
to be received, Hence, Rs. 6,438 x 4,722 = Rs, 30,722/-. 


a 
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What does this mean for project appraisal? It 
implies that if the current rate of interest is 15 per cent, 
then it is worth our while investing Rs .30,722/- in a pro- 


ject which would yield,an annual return of Rs. °6,438/- for 
nine years, 


Let us now turn to an interesting problem. There are 
Several projects which do not yield benefits from the first 
year. Take the example of a project which begins to yield 
benefits only from the fifth year. Then we would be con- 
cerned only with the present worth of a future income 
stream which begins from the fifth year and continues up 
to the life span of the project, say, twenty-five years. 

We shall illustrate this with the example given above but 
assuming that the income stream starts from the fifth year 
and continues up to the ninth year. 


re 


Nan Income to = - Digequms Present 

| be received _ Factor (15%) worth 

1979. 6438 | x 497 = 3,200 
1980 6438 ee ee = ere 
1981 2s eee Nae = 2,421 
eee GATE x aoe = 2,105 
Soa aiha 6438 x -284 = 1,828 
Pa 52, 190% x 1.916 = 12,335 


There is a short-cut for getting to this result, 


This is shown below. 


‘Present worth of an annuity ee 
factor for 9 years at 15% - a Tre 


Minus, Present worth of an \ 
annuity factor for 4 years : 
at 15 per cent = 


Present worth of an annuity 
factor from years 5 to 9 
at 15.per cent. = 1.916 
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- Armed with this fundamental notion of discounting, — 
we shall proceed to see how it is applied. The simplest 


ee 


measure is the benefit-cost ratio which is computed as 


follows: 


Present worth of benefits 
$$$. = Benefit - Cost ratio. 


Present worth of costs 


How do we decide what discount rate is to be used? 
There are three solutions. The best is to use the opportu- 
nity cost of capital - the profitability of the last 
possible investment in the ec onomy given the total available 
Capital. The difficulty here is to estimate the opportunity 
Commonly observed 
cost. It rs that in underdeveloped countries the 


A aaa cost: of capital is: between 8 and 15 per cent. 


ya ere) ogre would use the borrowing rate for 
the project to be financed. The difficulty here is that. 


“ a 


the benefits.of a project will be unduly influenced by the 
financing terms available rather than by the contribution... 
made by the project to the economy. 


~The third discount rate is the Social rate of return. 
This is the bene fit which reflects what is called the time 
preference of society as a whole, The rate of- time pre- 
ference indicates the preference for present consumption 
over future consumption. This again is Meine to" 
calculate. 


mal my em ws ep em 


i 
~~ 


The calculation of the benefit-cost ratio is given | 
below: a e 
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ei 
ee 88) 44 438 
oes 
where BCR Benefit-cost ratio 


cost in each year 
interest 
number of years 7 


O&M Pro. |Gross, DF Present; TVof |D.F. |Pre- 


nou uu 


cost jcost cost 126 worth | proj.|12% 
| | 128 16,8, | 
20000 | 2000 5005 OOO Ba a 1500010.893 13395 
- FeO? | 2000) 500001 0 70% 34985, 15000] 0.797 13988 
as . he oa ee | - tl, ~ 169045, - = 
Total Rs .26310 7 Rs «26350 
I Benefit-—-Cost ratio Net pr nt th 
25350 present wor 
at 12% = Se Os — 26 = 
| 26310 96 26350 - 26310 = 40 
II -do - 29602 _ 
9870 7 799 
III oe 30200 ei 
: 29000. P| 
IV | - do - DUCeT 03 
29870 
D.F. = Discount Factor 
Tava = TOtal Value 
G.B. = Gross Benefit. 


4. Concept of multiplier: 

The marginal propensity to consume helps us to ex- 
press in a systematic manner the relationship between a 
given increment in investment and the resulting change in 
income. Suppose on a given day an investment of 
Rs. 100/+ takes place. Now, the first impact of 
this change will be that income of persons engaged in in- 
vestment activity will go up by 100. The process, however, 
does not end here. The recipients of income will spend a 


4.36 


, 


part of the additional income and save the rest — the nagnia 
tude of the additional spending will depend on the marginal 


propensity to consume(mpc). 


Suppose mpe is 3/4. They will spend Rs.75 and save 
Rs .25. When they spend Rs.75 in buying goods and services, 
the income of the sellers of these goods and services go up 
by Rs.75. They will in turn spend a part of it, depending 
on their marginal propensity to consume, If their mpc is 
also 3/4, they will spend Rs .56.25 and save the rest. Thus 
one primary round of expenditure creates income much higher 
than original amount. If the marginal propensity to con- 
sume is stable, the series of successive expenditures grows 
c-in a geometric progression.as shown below. 


100 + 100 x 3/4 + 100(3/4)* + 100(3/4)? + 100(3/4)* 


AY 53 


100 31.4.(3/4) 4 (3/8 4 sfaae se (5/4 
iS ; 
eee af 

100 ( 72374 ) 

100 x 4 


P * 
a 


Rs. 400 


Thus we see that an initial primary investment of . 
Rs.100/- gives rise to an increase of Rs.400/- in the 
national income. The investment measures the relationship 
between an increase in income caused by a primary increase 
in investment. 


x 400 
investment multiplier === =.= 4 
I 100 ; 
2 ane Ae 
7 - mpe MPs 


oe ae 


If mpe is 4/5, multiplier will be 5; and 
ifmpe 16 9/10 it will be 10. 


mps = marginal propensity to save. 


——— 
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5. Discounted Cash flow: 


In this method we estimate the worth of a project by 
Subtracting the costs from the benefits on a year-to-year 
basis and thus arrive at the incremental net benefit stream 
(known as the "cash flow") and then discounting that. 


6, Derivation of the cash flow: 


Every project earns a stream of gross benefits. From 


' this we must deduct the Capital investment and the costs of 
other inputs. We are then left with a residual. This 


residual is available for two purposes: 


a) to recover the investment made in the pro- 
ject; this is the return of capital. 
of capital — 
b) to compensate for the use / used in the pro- 


ject - this is the return to or on capital. 
This residual iis the cash flow, The cash flow in- 
cludes both the returns to and of capital. In effect the 


whole thing can be represented as follows. _ 


Gross return less capital items and inputs less 
labour and management costs = cash flow. — 


The above is.a derivation of cash flow in economic 


_ analysis in which some prices may be Shadow prices. In 
| financial analysis all prices are market prices. Also 


taxes and subsidies are included. «Then, © 


Gross return less capital items, inputs and 
taxes less. labour management costs = cash flow. 


Oe era OR LI ae 
Two points should be noted. In the early years. of 


the project the investment costs and initial operating and 
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maintenance costs may well exceed benefits. Therefore, we 


may have a negative cash flow. Secondly, the cash flow may 4 


contain some non-cash elements. 


7. Net present worth: 


This is referred to as NPW. It is the present worth 
of the cash flow stream. It can be computed” by finding the 
difference between the present worth of the benefit stream 
less the present worth of the cost stream. Even here we 
would be confronted with the problem of choosing the right 
~ @iscount rate. Most authors recommend use of the opportunit 


cost of capital. 


8, Internal rate of return: 


In this method we attempt to find that discount rate 
which just makes the NPW of the cash flow equal Zero. Such 
a discount rate is known as the internal rate of return: 

It represents the average earning power of the money used 
in the project over the life of the project. The internal 
rate of return drives the NPW of the project to zero. At 
that discount rate the project breaks even. In other words 
it will earn back all the capital and operating costs spent 
on it and also pay the project-sponsors 18 per cent for the 
use of their money in the. meantime; Such a rate of return 
will make the benefit-cost ratio equal to one. 


The problem is that there is no readily applicable 
formula for finding a discount rate which will make the 
cash flow equal to zero. It can only be found by trial and 
error, There is however a method of estimating the internal | 
rate of return which will help ON ae avoid mane too many 
errors. This is shown in the /oit Bovey § ee ‘let us take 
the example of a project where the internal rate of return 
makes the cash flow equal zero. 
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The previous table illustrates how a particular rate 
of discount, in this instance 18 per cent, makes the NPW 
equal to zero and benefit cost ratio equal to one, You 
will see that %he present worthon both the cost side and the 
benefit side is derived by multiplying the gross costs and 
benefits respectively by the discount factor. To get at 
the discount factor for one year for any rate of discount 


. gone shouid: +- consult discount tables. 


It was mentioned earlier that we have no formula for © 
choosing the discount rate. The only way is to begin with 
a quick suess end choose a rate which commonsense tells us 
is in the right eee There is a method of making 
a first approximation which 1 give below. The figures in 


the table below are taken from.the previous table. 


Initial: estimate of the internal rate of return 
Find: 


‘ Average annual benefits 4700 + 35 
Total initial cost 13500 


This 35 "Sui on internal rate of return in 
decimal ‘ter THe. : 


a Next we have to reducs the estimate of step 1 by the 
aporoximate amount which is given by the table below 
(Note that we do not have the derivation of this 
table which is like an annuity or discount table) 


Duration of the 4stimated value in Step 1 
benefit stream snc nena 


ee ee ed « 


year Less than 4 4 Less than 
0.1 0.1-0.2 0.2=-0,.3 0.31 | 
5 “ s 0.18 0.73 
10 0.08 0.07 0.05 0.02 . 
+3 0.05 0.03 0.02 0.0 
20 0.02 0,01 0.0 0.0 
rap) 0.02 0,07 0.0 0.0 : 
More than 25 © 0.0 0.0 0.0 0.0 


Taking the benefit stream as years we get .35 ~ 0.13=.22 


a 
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3. Next we reduce the est 


imate of step 2 according to the 
following table: 


Investment Period Subtract from Step 2 estimate 


1 : 0 

z (Step 2 estimate)* 
(Step 2 estimate)* 

1.5 (Step 2 estimate)* 

2 (Step estimate)* 


WI FW Pp 


Taking this period as 2 years we £ey 


nee 222 
<a ete 


: =  .02, hence jae - ,02°2 Sn 


4. If there is a lapse between end of investment period 


and beginning of benefit period adjustmentshave to be made 
as follows: | 


_° Lapse Subtraction 
(Year) Step 3 estimate 
1 (Step 3 estimate )* 


2 (Step 3 estimate)* 
3 (Step 3 estimate )* 
4 (Step estimate)* 

5, hove m o3 estimate) * 


lL sae AS A: 


In ample there is no lapse and hence no need for 
adjustment. 


oF If benefits are larger in early years than in later 
year, we increase the step 4 estimate somewhat. If 
benefits are greater in later years than in early years, 
we decrease the step and estimate somewhat. 


6. Obtain the estimated internal rate of return in per- 
centage terms (Step 5 estimate - in this case steps 4 and 5 
do not apply -multiplied by 100) 


So, .20 x 100 = 20 per cent. 
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The next step is to discount the cash flow by 20 per@ 


cent. The cash flow figures are “ound in column 10 of the 
previous table. If this is “iscounted by 20 per cent it 
will be found that the present worth is Rs .560/-. This 
indicates that the present worth of the costs is greater 
than the present worth of the benefits. The project cannot — 
pray such a high rate of interest ani still recover the 
capital investment. Hence the Ciscount rate is too high. 


On the other hand, if we choose 15 per cent and dis-— 
count the cash flow, we get a value of Rs.977/. This 
positive flow indicates that the present worth of the . 
benefits is greater than the present worth of the costs. 

_ this implies that the project coulc play a higher rate of ; 
interest and still recover the capital investee. Hence 15 ; 


per cent is too low. 


Instead of using a trial ané error method to find j 
the correct rate we would dc it by interpolation. This is . 
done as follows: | 


Internal-rate of return = = > 


Present worth of cash 
| i.0w at the lower rate 
Lower Aiseant rete plus a 
difference between. _ X Absolute caifference 
the two-dascount rates between the present 
worth of the cash flow 
at the two discount 


! 
os om Yi ede 
LaVSS \ 


Reverting to the example used above we therefore get: 
| eee 5 977. (PW at lower rate) 
between the 1537 (absolute difference) 
two rates | “f 


= 15+ 5 (.64) = 15 +°3,2 = 18 per cent. 


Please note that I have not reproduced the. entire 
table to show how the present worth of the cash flow is 
arrived at after discounting. This is with a view to keep- 
ing the essay from getting absurdly long. All that is done 
is to take the cash flow figures from Table and multiply 
them by. the approximate discount factors for 15 and 20 per 
cent respectively. 


In evaluating projects they are to be ranked in the 
order of the value of the internal rate of return. 


It should also be noted that a project which con- 
tinues Longer with the same investment is always to be pre- 
ferred, Similarly a project with dariics wehaxe is pre- 
ferred to one with later return. 


Another important question is for how long cost 
benefit analysis should be carried out. Normally we should 
choose a period of time roug*ly comparable to be economic 
life of a project. 


At the end of a project the capital asset will not 
have been used up completely. There will be a residual 
asset. This is the salvage value and is treated as a 
benefit from the project in the last year of the analysis. 
This is how the figure Rs.331 in column 8 of Table.: 


One final point on this subject I have described the 
steps for deriving the interval rate of return. The deriva- 
tion on the table is not presented. It is adopted from 
J. Price Giltinger's book and is itself taken from another 


source, 
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C. Treatment of Uncertainty (Sensitivity analysis) 


LL 


In the course of construction of a present costs may — 
increase. Can the project's internal return bear this? . 
In other words how sensitive is tt to increased costs or b 
fall. in prices of lengthening of the implementation period? 
To see what happens in such changed circumstances the 
analysis has to be reworked. This is called sensitivity ‘= 


analysis. 
hy 


There are four main aspects to sensitivity analysis 
in relation to agriculture -.-prices, aay in implementa- 


tion, cost overrun and yields. 
% Prices: Heep be 


It is necessary to every.agricultural project to 
find out how its profitability will be. affected -if:the” 
price assumptions prove wrong. For this purpose, we have 


a ee 


ee 


to make alternative assumptions about future prices a see 
: how these affect the internal rate of return. ” 7 


res. Uh 


2. Délays in implementation: 


Most projects are subject to delay. Therefore the 
impact of delay on a project, has to be examined. 


3. Cost overrun: 


This is specially aig date i) in projects where there 
-are Significant consumption costs, 


4°" Yieiga: 


These occupy an important place because there is a 
tendency to the ovér-opntimistic about future yields, 
particularly with regard to new cropping patterns, etc. 


It is therefore necessary to test how sensitive a project' cS 
returns are to lower yields, 


SS ° 


